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The Financial System Review and Financial Stability 


The financial system makes an important contribution to the welfare of all Canadians. The 
ability of households and firms to confidently hold and transfer financial assets is one of the 
fundamental building blocks of the Canadian economy. As part of its commitment to pro- 
moting the economic and financial welfare of Canada, the Bank of Canada actively fosters a 
safe and efficient financial system. The Bank's contribution complements the efforts of other 
federal and provincial agencies, each of which brings unique expertise to this challenging 
area in the context of its own institutional responsibilities. 


The financial system is large and increasingly complex. It includes financial institutions (e.g., 
banks, insurance companies, and securities dealers); financial markets in which financial as- 
sets are priced and traded; and the clearing and settlement systems that underpin the flow 
of assets between firms and individuals. Past episodes around the world have shown that 
serious disruptions to one or more of these three components (whether they originate from 
domestic or international sources) can create substantial problems for the entire financial 
system and, ultimately, for the economy as a whole. As well, inefficiencies in the financial 
system may lead to significant economic costs over time and contribute to a system that is 
less able to successfully cope with periods of financial stress. It is therefore important that 
Canada’s public and private sector entities foster a financial system with solid underpin- 
nings, thereby promoting its smooth and efficient functioning. 


The Financial System Review (FSR) is one avenue through which the Bank of Canada seeks to 
contribute to the longer-term robustness of the Canadian financial system. It brings together 
the Bank's ongoing work in monitoring developments in the system and analyzing policy 

directions in the financial sector, as well as research designed to increase our knowledge. The 
strong linkages among the various components of the financial system are emphasized by 

taking a broad, system-wide perspective that includes markets, institutions, and clearing and 
settlement systems. It is in this context that the FSR aims to 


e improve the understanding of current developments and trends in the Canadian and 
international financial systems and of the factors affecting them; 


summarize recent work by Bank of Canada staff on specific financial sector policies and 
on aspects of the financial system’s structure and functioning; 


promote informed public discussion on all aspects of the financial system, together with 
increased interaction on these issues between public and private sector entities. 


The FSR contributes to a safe and efficient financial system by highlighting relevant informa- 
tion that improves awareness and encourages discussion of issues concerning the financial 
system. The Bank of Canada welcomes comments on the material contained in the FSR. 
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Notes 


The material in this document is based on information available to 1 June unless 
otherwise indicated. 


The phrase “major banks” in Canada refers to the six largest Canadian commercial 
banks by asset size: the Bank of Montreal, CIBC, National Bank, RBC Financial 
Group, Scotiabank, and TD Bank Financial Group. 
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Assessing Risks to the Stability of the 
Canadian Financial System 


The Financial System Review is one vehicle that the Bank of Canada uses to contrib- 
ute to the strength of the Canadian financial system. The Developments and 
Trends section of the Review aims to provide analysis and discussion of current de- 
velopments and trends in the Canadian financial sector. 


The first part of the Developments and Trends section presents an assessment of 
the risks, originating from both international and domestic sources, that could af- 
fect the stability of the Canadian financial system. Key risk factors and vulnerabil- 
ities are discussed in terms of any potential implications for the system’s overall 
soundness. The second part of this section examines structural developments 
affecting the Canadian financial system, its safety, and its efficiency, such as 
developments in legislation, regulation, or financial practices. 


The current infrastructure, which includes financial legislation, the legal system, 
financial practices, the framework of regulation and supervision, and the macro- 
economic policy framework, significantly influences the way in which shocks are 
transmitted in the financial system and in the macroeconomy, and thus affects 
our assessment of risks. 


Our risk assessment is focused on the vulnerabilities of the overall financial sys- 
tem, and not on those of individual institutions, firms, or households. We there- 
fore concentrate on risk factors and vulnerabilities that could have systemic 
repercussions—those that may lead to substantial problems for the entire finan- 
cial system and, ultimately, for the economy. In examining these risk factors and 
vulnerabilities, we consider both the likelihood that they will occur and their 
potential impact. 


Particular attention is paid to the deposit-taking institutions sector, because of its 
key role in facilitating financial transactions, including payments, and its interac- 
tion with so many other participants in the financial system. For instance, these 
institutions assume credit risks with respect to borrowers such as households and 
non-financial firms. Thus, from time to time, we assess the potential impact that 
changes to the macrofinancial environment may have on the ability of house- 
holds and non-financial firms to service their debts. 


Risk factors and vulnerabilities related to market risks are also examined. The 
potential for developments in financial markets to seriously affect the financial 
position of various sectors of the economy and, ultimately, to disrupt the stability 
of the Canadian financial system is assessed. 
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Financial System Risk Assessment 


his section of the Review presents an 

assessment of the risks arising from both 

international and domestic sources bearing 

on the stability of the Canadian financial 
system. The objective is to highlight key risk factors 
and vulnerabilities in the financial system and to 
discuss any potential implications for the system's 
overall soundness. 


Key Points 
e The likelihood that a shock would have a 


significant adverse impact on the Cana- 
dian financial system remains small. 


e The Canadian financial, non-financial 
corporate, and household sectors are 
healthy and in a good position to with- 
stand shocks. 


e The possibility of a significant price rever- 
sal in riskier assets remains, although 
markets have so far been resilient in the 
face of negative shocks. 


e There continues to be a small risk that the 
adjustment of global imbalances could 
slow the growth of the global economy 
appreciably and increase volatility in 
financial markets significantly. This risk 
may, however, be lower than previously 
thought. 


e Issues raised by a possible influenza 
pandemic have received considerable 
attention domestically and internation- 
ally in recent months. 


Overall Assessment 


In general, households, businesses, and finan- 
cial institutions are in good financial shape. 
This is partly the result of a very favourable macro- 
economic environment. It is also the result of 
improved risk-management practices at finan- 
cial institutions and of prudent financial behav- 
iour by non-financial corporations. 


The macroeconomic situation has been particu- 
larly favourable for the past several years, with 
robust global growth, high commodity prices, 
and strong profits. On the whole, the Canadian 
economy has adjusted remarkably well to large 
relative price changes, including a significant 
appreciation of the Canadian dollar, although 
that appreciation and heightened global com- 
petition continue to pose challenges for a num- 
ber of firms. 


Volatility in financial markets has been extraor- 
dinarily low in recent years, and this has con- 
tributed to a reduction in risk premiums to a 
very low level. In May, however, volatility sud- 
denly increased in commodity, foreign exchange, 
and equity markets against a background of in- 
creased uncertainty about the strength of the 
global economy and future inflation in the 
United States. There was also some limited cor- 
rection in the prices of riskier assets. Nonethe- 
less, both volatility and spreads remain at 
historically low levels. There is thus a possibility 
that a more pronounced increase in market vol- 
atility could still trigger a significant repricing of 
risk. An important question is how resilient 
world markets would be to such repricing. 


One area of concern is growing global current 
account imbalances. These imbalances primari- 
ly reflect mismatches of savings and investment 
in major regions of the globe, with large precau- 
tionary savings in Asia and low savings in the 
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United States. The base-case scenario presented 
by the Bank of Canada in its April Monetary 
Policy Report assumes that these imbalances will 
gradually diminish as public and private savings 
in the United States rise and domestic demand 
picks up in the rest of the world. 


There is, however, a risk that the adjustment 
could involve considerable volatility in markets 
and large movements in exchange rates, which 
would spill into the real economy, partly through 
weaker consumer and investor confidence and, 
perhaps, through protectionist measures. This 
would result in a pronounced slowdown in 
global economic growth and lower commodity 
prices. The larger the global current account 
imbalances become, the larger the adjustment 
to reduce them will need to be. And the more 
impediments there are to a market adjustment 
of these imbalances, the greater the risk that the 
adjustment will be disorderly. 


Although these imbalances have continued to 
grow recently, there have been some tentative 
signs of policy shifts that could contribute to an 
orderly adjustment. Moreover, global economic 
growth is becoming more broadly based with 
the strengthening of Japan’s economy and, toa 
lesser extent, that of Europe. On balance, it ap- 
pears that the risk of a disorderly adjustment 
may be lower than was previously judged. 


What are the implications of these risks for 
Canada? 


A slowing of the world economy, together with 
a sharp upward movement in the Canadian 
dollar, could imply lower export volumes for 
Canada and weaker commodity prices, which 
could impair the profits of Canadian companies 
and strain the ability of households to service 
their debts. Repricing of risky assets internation- 
ally would likely affect the prices of risky assets 
in Canada, as well as the balance sheets of any 
Canadian entities holding risky assets abroad. 


Canadian financial situation 


Canadian financial institutions are currently in 
a good position to withstand shocks. Major 
banks have been profitable, are well capitalized, 
and are using sophisticated risk-management 
models. Market-based indicators suggest that 
markets consider the major Canadian banks to 
be healthy. 


Box 1 


The Risk of a Pandemic 


Issues raised by the risk of an influenza pandemic 
have been discussed recently at a number of inter- 
national meetings, including the Joint Forum and " 
the Financial Stability Forum. There is considerable 
uncertainty about the timing and severity of such a 
pandemic. From an economic point of view, the 
key factors would be increased absenteeism related 
to illness, disruption of the supply chain, and the 
possible effect on confidence. The extent of any 
economic disruption would depend partly on how 
well prepared firms were to continue operations if 
they were faced with extensive absenteeism. 


Financial institutions would likely experience an 
increase in non-performing loans to households 
and corporations affected by the pandemic, while 
higher mortality rates would increase payments by 
life insurance companies. 


The International Monetary Fund (IMF) has been 
active in raising awareness of the possible econom- 
ic and financial consequences of a pandemic.! It 
has also encouraged co-operation among countries 
in preparing contingency plans to deal with absen- 
teeism in their financial sectors and in developing 
best practices. 


The Government of Canada has put in place a 
Canadian Pandemic Influenza Plan, and in the 
May 2006 budget allocated $1 billion over 5 years 
to further improve Canada’s preparedness to deal 
with a pandemic. The Office of the Superintendent 
of Financial Institutions is working with financial 
institutions to understand the challenges associated 
with a possible pandemic and best practices to 
respond to such an occurrence. 


1. See <http://www.imf.org>. 
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The behaviour of non-financial corporations in 
Canada seems to have been prudent at a point 
in the cycle when risk taking can often lead to 
vulnerabilities that can cause problems when 
the macroeconomic environment becomes less 
favourable. Many non-financial companies are 
earning substantial profits and are using these 
profits to reduce debt-to-equity ratios and to ac- 
cumulate liquid assets. Anumber of sectors are, 
however, suffering from the appreciation of the 
dollar, high input costs, and increased competi- 
tion in international markets. 


One sector of the economy that has seen a sub- 
stantial increase in debt is the household sector, 
as growth in household credit has risen to 
around 11 per cent. Despite growing debt and 
recent increases in interest rates, debt-servicing 
ratios remain low, partly because of a substi- 
tution of home-equity lines of credit for other 
forms of personal credit. Analysis of the market 
for condominiums supports the assessment in 
the December 2005 Financial System Review 
(FSR) that the risk of a marked reversal in 
housing prices in major Canadian markets ap- 
pears limited. Since December 2005, there has 
been a significant escalation in the prices of 
houses, but the movement was largely limited 
to cities in Western Canada. Our assessment 
continues to be that the household sector poses 
a low risk to the financial system. If economic 
prospects were less positive, however, or if inter- 
est rates were to rise significantly, the finances 
of some households would, undoubtedly, be 
heavily strained. 


The Macrofinancial 
Environment 


The global economy has continued to expand 
at a solid pace in recent months. Indicators of 
real activity and financial health remain strong, 
and the global economic outlook is somewhat 
better than expected in the last FSR. However, it 
appears that inflation pressures may be building 
in the United States. As a result, there has been 
some net increase in bond yields and increased 
volatility in commodity, exchange rate, and equity 
markets. 


The international environment 


Despite higher oil prices, expectations for global 
economic growth in 2006 have generally been 
revised upwards since the December 2005 FSR 
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(Chart 1), owing mainly to a stronger outlook 
for Asia, including Japan, and, to a lesser extent, 
for Europe. Expectations for 2007 point to a 
slight moderation in global economic activity, 
partly reflecting some monetary tightening un- 
dertaken to balance aggregate supply and demand. 


Healthy corporate profits and favourable fi- 
nancing conditions continue to be reflected in 
various indicators of financial distress, such as 
default rates. According to Standard & Poor's, the 
global corporate default rate for speculative-grade 
bonds fell to 1.1 per cent in the 12 months end- 
ing in April 2006, the lowest level in more than 
two decades (Chart 2). 


United States 


Attention in the United States continues to focus 
on the housing market, which has been slowing 
since mid-2005. Price declines have been modest 
and orderly so far, with the median prices of new 
and existing homes falling by less than 5 per 
cent from their recent highs (Chart 3). Since 
their peak last summer, sales of existing homes 
have declined by 5 per cent and sales of new 
homes have fallen by 12 per cent, although the 
latter are a much smaller segment of the market. 
The average inventory of unsold new homes 
available so far in 2006 exceeds five months’ 
worth of sales—much higher than the previous 
five-year average of 4.1 months. Applications 
for conventional mortgages have fallen by 
about 40 per cent since the middle of 2005. 


The current housing boom has featured signifi- 
cant increases in lending to “subprime” borrow- 
ers. Non-traditional mortgages, such as adjustable- 
rate mortgages, hybrids, and simultaneous second 
mortgages and home-equity credit lines, are now 
commonly offered along with interest-only 
introductory periods and no requirements for 
documentation. These practices raise home 
ownership rates and lower consumer debt pay- 
ments, but they also increase default risks and 
expose more homeowners to rising interest 
rates. Subprime mortgages, second mortgages, 
and equity-based lines of credit have higher 
delinquency rates than conventional fixed-rate 
mortgages and appear more sensitive to econo- 
mic conditions (Chart 4). These developments 
need not pose difficulties for banks as long as 
these new types of mortgages are correctly priced. 


To ensure adequate management of potential 
risks, the Federal Reserve tightened regulations 
on home-equity loans and non-traditional 


| US$ thousands 


Chart 2 Default Rates on Speculative-Grade 
Bonds 
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Chart 3 United States: Market Selling Price 
and Units Sold, New and Existing 
Homes 
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Chart 4 United States: Delinquency Rates 
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mortgages in 2005. Most lenders have also 
recognized the potential risks posed by non- 
traditional mortgages. In the January Senior 
Loan Officer Opinion Survey, 40 per cent of re- 
spondents expected the quality of their non- 
traditional mortgages to decline in 2006. 
Accordingly, banks have increased loan-loss 
reserves. 


Developments in the U.S. housing market to 
date appear to be broadly in line with consensus 
forecasts calling for a moderation in house prices 
over 2006, but a large price reversal remains a 
concern. Since Canadian financial institutions 
have very little direct exposure to the U.S. hous- 
ing market, they are unlikely to be seriously 
affected by further adjustments to U.S. house 
prices. Canada would be affected indirectly, 
however, by the broader consequences of such 
adjustments on U.S. household spending and 
on U.S. economic activity. 


Highlighted Issue 


Petrodollar recycling and 
Canadian financial stability 


Prepared by Robert Lavigne 


The rise in oil prices since 2002 has produced 
significant windfall revenues for fuel-exporting 
countries. According to IMF estimates, revenues 
from international oil sales reached US$800 bil- 
lion in 2005, a figure that has propelled the cur- 
rent account surpluses of major oil-exporting 
countries past those of Emerging Asia (Chart 5), 
making them the world’s largest surplus-gener- 
ating region.! The sources of this positive trade 
balance are divided among surpluses with the 
United States, Europe, and Asia (Chart 6). Can- 
ada, a net oil exporter, has only a small deficit 
with this group of countries. 


These export earnings are recycled into the glo- 
bal economy either through imports of goods 
and services from oil-importing countries or 
through purchases of their assets. Chart 7 shows 
import growth in oil-exporting countries lag- 
ging the expansion of oil revenues by a consid- 
erable margin. There are several reasons for this 


1. In this article, “oil exporters” are defined as OPEC, 
Norway, and Russia (the IMF definition also includes 
a number of smaller exporters). Emerging Asia 
comprises China, Hong Kong, Indonesia, South 
Korea, Malaysia, Singapore, and Thailand. 
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increased propensity to save, including uncer- 
tainty with respect to oil prices, the highly con- 
centrated ownership of oil resources in many 
countries, limited immediate investment op- 
portunities in local economies, and the con- 
straints imposed by heavily managed exchange 
rate regimes on the conversion of petrodollars 
into domestic currencies. 


Although some of these savings are being used 
to pay down external debt, most petrodollars 
are invested abroad. In contrast to earlier peri- 
ods of high oil prices, when petrodollars were 
stored mainly in international reserves or recy- 
cled via deposits in a few multinational banks, 
oil revenues are now allocated in a much more 
diversified manner, with a focus on portfolio 
investments. 


Impact on Canada 


Recycled petrodollars can enter the Canadian fi- 
nancial system through several channels. The 
most direct is through the purchase of Canadian 
securities. The extent of such inflows is difficult 
to assess, however, because most petrodollars 
move through international financial centres, 
which masks their origins in bilateral statistics. 
Matters are further complicated by a lack of 
transparency in the investment policies of many 
oil exporters, an issue that may become a grow- 
ing source of uncertainty if high oil prices are 
sustained. 


With this in mind, it is interesting to note that 
net purchases of Canadian equities and long- 
term bonds by non-OECD and non-EU countries 
rose markedly in 2005 to an all-time high of 
over $6 billion (Chart 8).? While specific data 
on oil exporters are not available, the strong 
positive correlation between the price of oil and 
the net portfolio purchases from the aforemen- 
tioned group suggests that petrodollars may 
be increasingly entering Canada. These inflows 
accounted for a sizable portion of net foreign 


2. Anextensive BIS study found that only 30 per cent of 
petrodollar investments could be tracked to a country 
destination. 

3. The closest proxy for oil exporters in Statistics Can- 
ada data on non-resident purchasers of Canadian 
stocks and bonds (excluding money market instru- 
ments) is the category of non-OECD, non-EU coun- 
tries. Because this data set includes the net purchases 
of other regions with current account surpluses, such 
as Emerging Asia, it reflects more than just petrodol- 
lar inflows. 


Chart 8 Net Purchases of Canadian Stocks 
and Bonds by Developing 
Countries* 
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Chart 10 Real GDP Growth: Canada 
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Chart 11 Bank of Canada Commodity Price 
Index 
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purchases of Canadian securities in 2005. 
Nevertheless, the magnitude of these flows 
remains small in relation to the average size of 
total foreign net purchases in recent years and 
to the overall stock of foreign-held Canadian 
securities (about $700 billion). 


Petrodollars can also enter the Canadian finan- 
cial system through deposits in Canadian 
banks. Indeed, there was a significant increase 
in deposits from oil-exporting countries in 
2005, with the amount outstanding at branches 
and subsidiaries of Canadian banks worldwide 
nearly doubling to about $9 billion by the end 
of 2005 (Chart 9). This still represents only 
about 2 per cent of the total deposits of foreign- 
ers at Canadian banks worldwide. 


Foreign direct investment in Canada by oil- 
exporting countries remains limited. 


Overall, the relatively modest (though increas- 
ing) petrodollar inflows suggested by the avail- 
able data are unlikely to significantly affect the 
Canadian financial system. Of potentially greater 
consequence for Canada is the impact of petro- 
dollar recycling on global imbalances. Clearly, 
higher oil prices are serving to widen the U.S. 
current account deficit (net petroleum imports 
now account for 25 per cent of the deficit). 
However, petrodollars are increasingly being 
invested in a diversified, profit-oriented man- 
ner, which encourages a market-led resolution 
of imbalances. 


Canadian developments 


Canadian economy 


Canada’s real GDP grew at an average annual 
rate of just over 3 per cent in the second half of 
2005 and the first quarter of 2006 (Chart 10). In 
the April 2006 Monetary Policy Report, the Bank 
judged that the Canadian economy was operat- 
ing at, or just above, its production capacity in 
early 2006. Growth in final domestic demand is 
expected to remain the key driver of economic 
expansion in Canada through 2008. Net exports 
will likely exert a small drag on GDP growth for 
some time. 


The Canadian economy is adjusting to the ap- 
preciation of the Canadian dollar, higher energy 
prices, and enhanced competition from Asian 
countries. Oil and metals prices have recently, 
been very volatile (Chart 11). Although the high 
prices for these commodities are largely related 
to the strong growth of world economic activity, 
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the current level raises questions about whether 
these prices will be sustained. 


Corporate sector 


The overall financial position of the Canadian 
non-financial corporate sector remained healthy 
in early 2006 (Chart 12). Profitability has been 
very strong in recent years. Many corporations 
used this opportunity to reduce their debts. As a 
result, the ratio of debt to equity has declined. 
The high level of profits has also allowed non- 
financial corporations to fund their investment 
spending from internally generated revenues and 
has made them net suppliers of funds to the rest 
of the economy. This contrasts with their tradi- 
tional position as net borrowers (Tomas 2006). 
Furthermore, as companies endeavoured to find 
additional opportunities for profitable invest- 
ment, they increased their holdings of cash and 
liquid assets, which amounted to 9 per cent of 
their total assets at the end of March 2006. The 
improvement in their balance sheets would 
make it easier for firms to deal with the financial 
consequences of adverse shocks. 


In late 2005 and early 2006, profitability re- 
mained buoyant in most sectors with a low ex- 
posure to international trade, as well as in oil 
and gas extraction and mining (Chart 13). On 
the other hand, overall profitability for other in- 
dustries with a high exposure to international 
competition continued to be relatively weak. 
Many companies in these industries were re- 
structuring their operations because of such fac- 
tors as the past appreciation of the Canadian 
dollar, the high level of energy costs, and in- 
creasing competition from emerging markets. 


With the favourable macroeconomic environ- 
ment and prudent behaviour by companies, 
business bankruptcies, as a per cent of total es- 
tablishments, have continued to fall, corporate 
bond defaults have been virtually non-existent, 
and corporate bond spreads are still at a very 
low level. 


While some indicators suggest that credit quali- 
ty may start to deteriorate, this deterioration is 

expected to be confined to a few sectors, and is 
unlikely to pose a significant risk for the Cana- 
dian financial system (Box 2). 


Industry 


A limited number of industries, such as auto 
manufacturing, wood and paper products, and 
computer and electronics manufacturing, have 
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Corporate Credit Quality in Canada: Assessment and Outlook 


Favourable macroeconomic conditions in recent 
years have resulted in record profits for the non-finan- 
cial corporate sector. A number of market-based indi- 
cators suggest that corporate credit quality is very 
high. Corporate bond spreads—for both high-rated 
bonds compared with government issues, and low- 
rated bonds compared with high-rated bonds—are at 
a very low level. The ratio of downgrades to upgrades 
has flattened after a few years of decreases (Chart 1). 
The quality of Canadian corporate credit is very 
strong, and default rates are very low. 


However, there are some indications that credit qual- 
ity might weaken. According to Moody’s Investors Ser- 
vice, the corporate default rate in Canada is expected 
to increase in 2006 in tandem with the global default 
rate. The main driving factors are rising interest rates 
and slightly lower average credit ratings among specu- 
lative-grade issuers. Two potential leading indicators 
of credit risk in the aggregate non-financial sector de- 
veloped at the Bank of Canada also suggest that credit 
quality may start to deteriorate from its current strong 
level. 


One of these indicators uses the contingent claims ap- 
proach (CCA), combining information on the market 
value of equity, debt, and market uncertainty to derive 
a measure of credit risk in the non-financial corporate 
sector. The second uses company-level financial ac- 
counts ratios (microdata) to make this assessment. ! 
Both indicators show a recent increase in risk 

(Chart 2). The CCA measure of risk in the non-finan- 
cial corporate sector started to increase in late 2005. 
The asset-based microdata indicator also increased in 
2005. 


1. The contingent claims approach is explained in this 
issue of the Financial System Review (Kozak, Aaron, 
and Gauthier 2006). The report on the microdata 
indicator was published in the December 2005 issue 
of the FSR (pp. 37-42). Briefly, this indicator is calcu- 
lated for publicly traded companies as the percentage 
of assets held by companies that fall in the vulnerable 
tails of three financial ratios used as measures of 
financial vulnerability: profitability, liquidity, and 
leverage. 

2. Both the microdata and the CCA indicators are 
based, at the moment, on the limited sample of bal- 
ance-sheet data for 2005 available as of 2 May 2006. 
For the microdata indicator, only 47 per cent of com- 
panies had reported 2005 balance-sheet information. 
For the CCA indicator, all market information as of 
2 May is included, and about 50 per cent of compa- 
nies had reported 2005 balance-sheet information. 


Preliminary work suggests that both measures may 
have leading-indicator properties, which may hint at 
deteriorating corporate credit quality in the future. 
However, the deterioration is expected to be confined 
to a few industries. Given the current strength of bal- 
ance sheets in the non-financial corporate sector, this 
is unlikely to present a significant risk for the Canadi- 
an financial system in the near to medium term. 
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experienced particular financial stress since 
2001. These sectors represent about 12 per cent 
of the banking sector's total loans to non-finan- 
cial enterprises. 


Canada’s auto manufacturing industry experi- 

enced a substantial loss in the fourth quarter 
of 2005, partly reflecting writedowns, as anumber 
of firms began major restructuring in response to 
the loss of market share by General Motors and 
Ford in recent years (Chart 14). Profitability did, 
however, recover markedly in the first quarter 
of 2006. Many auto parts companies in Canada 
(and the United States) are continuing to make 
difficult adjustments in an environment of high 
input costs and intensifying foreign competition. 


In addition, the wood and paper products in- 
dustry experienced a loss in the fourth quarter, 
partly reflecting writeoffs, as a number of pulp 
and paper producers announced rationaliza- 
tions of their operations (Chart 15). Factors 
such as the high value of the Canadian dollar, 
high energy costs, and rising wood fibre costs in 
Eastern Canada have all contributed to down- 
ward pressure on profitability. As a result, a 
number of Canadian companies saw their debt 
ratings/outlooks reduced towards the end of 
2005. In the first quarter of 2006, profitability 
remained low. On the positive side, the Canada- 
U.S. Agreement Ending the Softwood Lumber 
Dispute should lead to an improvement in the 
financial position of lumber producers, chiefly 
as a result of the revoking of duties and the re- 
turn of at least 80 per cent of duties paid since 
2002. 


Rates of return in the electronics and computer 
manufacturing industry remained quite low in 
2005 and early 2006 (Chart 16). The industry 
continues to face intense competitive pressures 
from firms in emerging economies, even 
though sales volumes have continued to grow 
strongly. Consolidation is under way in the glo- 
bal telecom equipment industry, which might 
lead to a further restructuring of operations in 
the Canadian segment of this industry. 


Grains producers have been adversely affected 
by weakness in world prices until very recently, 
as well as by the appreciation of the Canadian 


4. With a major U.S. auto parts company, Delphi, ask- 
ing to repeal a number of labour agreements, there is 
a heightened risk of labour disruptions over the near 
term. This would contribute to even greater financial 
stress in the North American auto industry. 
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dollar and rising input costs. At the same time, 
despite further improvements in sales volumes, 
a sharp rise in fuel costs dampened the profit- 
ability of the Canadian air transport industry in 
late 2005 and early 2006. 


The problems in all of these sectors could have 
severe consequences for a number of firms in 
the affected industries. However, it is unlikely 
that such problems would severely impair the 
Canadian financial sector. In addition, many of 
these firms are currently undertaking significant 
adjustments in their operations to improve 
their financial situations over the longer term. 


Households 


Expenditures on housing and consumption were 
strong in 2005 and the first quarter of 2006, 
partly financed through the continued growth 
of credit (Chart 17). As a result, there has been 
a further rise in the ratio of household debt to 
disposable income. Even with this increase in 
debt and higher interest rates, the debt-service 
ratio of households remains at a very low level 
(Chart 18). The continued solid growth in em- 
ployment and income currently projected should 
help households to service their debt. However, 
as discussed in the December 2005 FSR, if the 
overnight rate were to rise significantly above the 
current level, the aggregate debt-service ratio could 
rise above the average level for the 1980-2004 
period. And if economic prospects for employ- 
ment and income were less favourable than pro- 
jected, anumber of heavily indebted households 
would undoubtedly be strained financially. 


Housing prices increased at a faster rate in late 
2005 and the first quarter of 2006 after a period 
of moderation (Chart 19). This aggregate mea- 
sure, however, hides significant differences 
among regions. While the pace of increase in 
housing prices in Central Canada (e.g., Montréal 
and Toronto) has been slowing gradually, prices 
in cities in Western Canada have accelerated 
significantly, particularly in Alberta (Chart 20), 
reflecting the economic boom in that region. 
There are few signs of excess supply at the ag- 
gregate level despite strong building activity, as 
illustrated by the gradual decrease in the number 
of recently completed but unoccupied dwell- 
ings. Taken together, these factors support the 
view that a significant reversal in housing prices 
is unlikely. However, there is a possibility of 
imbalances in certain areas or segments of the 
housing market. 
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A more detailed analysis of the condominium 
market appears below. This analysis suggests 
that the risk to the Canadian financial sector 
from this market is relatively small, both be- 
cause the exposure of financial institutions to 
the market is limited and because a widespread 
reduction in condominium prices appears un- 
likely. 


Highlighted Issue 


An analysis of condominium 
prices 


Prepared by Virginie Traclet 


In the past few years, condominium prices have 
increased faster than prices for single homes in 
a number of cities and as fast as prices for single 
homes in the Greater Toronto Area and Calgary. 


Exposure of financial institutions to 
condominium markets 


Mortgage loans for condominium purchases 
have increased significantly in the past few years 
(by 46 per cent between 2000Q1 and 2006Q1). 
However, the share of mortgage loans for con- 
dominiums in total residential mortgage loans 
outstanding at commercial banks has remained 
stable, at slightly below 10 per cent. More than 
40 per cent of mortgage loans for condominium 
purchases are currently insured and thus pose 
little risk for financial institutions. Financial 
institutions generally require larger down pay- 
ments for the purchase of rental condominiums 
than for the purchase of owner-occupied units.° 
Thus, the exposure of financial institutions to 
condominium markets is rather limited. 


Loans from commercial banks to builders and 
developers for residential purposes have also 
increased markedly in the past two years (by 

45 per cent between 2003Q4 and 2005Q4).’” 


5. Mortgage insurance, which is required when the 
down payment is less than 25 per cent of the value of 
the property, is provided by either CMHC or Gen- 
worth Financial Canada. The obligations of both 
CMHC and Genworth carry an explicit government 
guarantee. 

6. Mortgage insurance is also available for rental condo- 
miniums, e.g., through CMHC multi-unit mortgage 
loan insurance, although with different eligibility 
criteria. 

7. These loans include both condominium and rental 
projects. 


Chart 20 Real Prices for Existing Houses 
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Chart 21 Real Condominium Prices in 
Selected Cities* 
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Table 1 


Cycle of Real Condominium Prices in Local Markets 


Previous Condo Price Current Condo Price 
“Boom” m” 
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At $4.4 billion, however, they still account for 
a very small fraction of the loan portfolios of 
commercial banks, although some smaller in- 
stitutions might be more heavily exposed. 


While a correction in condominium prices 
would pose little risk to the stability of the fi- 
nancial system, it could have a negative impact 
on the household sector. 


Developments in condominium prices 


Condominiums accounted for 9 per cent of 
owner-occupied dwellings i in 2001, up from 

3 per cent in 1981.° They have performed 
strongly in the current housing cycle, account- 
ing for about one-quarter of new home starts in 
2005. Real condominium prices have increased 
in major Canadian cities in the past few years, 
after an extended period of flat t prices in the 
1990s (Chart 21 and Table 1).? Prices for con- 
dominiums have risen more than those for sin- 
gle houses in Montréal, Ottawa, Edmonton, 
and Greater Vancouver (Chart 22).1° 


A combination of structural and cyclical factors 
has contributed to the growing popularity and 
rising prices of condominiums. A shift towards 
smaller households and an aging population 
have increased the demand for condominiums, 
which require lower maintenance. Rising real 
disposable incomes since the mid-1990s, low 
interest rates, and tight rental markets in big cit- 
ies have all made ownership attractive. At the 
same time, rising prices have put detached 
dwellings beyond the reach of many house- 
holds, particularly first-time homebuyers (Royal 
LePage 2004, 2005). Finally, condominiums 
represent an affordable option for small inves- 
tors who wish to include rental real estate in 
their portfolios. Tight rental markets in the 
second half of the 1990s, the poor performance 


8. Notsurprisingly, condominiums are more popular in 
big cities, where land is scarce and expensive. For 
instance, they accounted for 17 per cent of the owner- 
occupied housing stock in Vancouver, according to 
the 2001 census. 

9. The condominium price measure used here is a quar- 
terly resale price calculated using the Royal LePage 
Survey of Canadian House Prices. 

10. This comparison must be used with caution, since it 
is done using a condominium price measure that is 
an unweighted average of prices in various neigh- 
bourhoods and a housing price measure that is a 
weighted average of prices in various neighbour- 
hoods. 
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of equity markets in the early 2000s, and low 
interest rates in fixed-income markets all 
contributed to make rental condominiums an 
attractive investment. These factors suggest that 
at least some of the recent increases in condo- 
minium prices will be sustained. 


Investment activity in condominium markets 


Investment in condominium markets falls into 
two categories: speculative investments, where 
the investor's objective is to “flip” the property 
to make a quick capital gain, and rental invest- 
ments, where the objective is to rent out the 
condominium to generate cash flow over time. 
Contrary to the late 1980s, there are currently 
few signs of speculative activity in condomini- 
um markets in either Toronto or Vancouver.!! 
In Vancouver, for example, only 12 per cent of 
the condominiums sold in the first eight 
months of 2005 had been purchased within the 
previous 12 months, compared with close to 
30 per cent in 1989 and 50 per cent in 1981 
(CMHC 2005a). 


On the other hand, investment in rental real es- 
tate appears to have attracted a rising number of 
investors in the past couple of years (RE/MAX 
2006). In Central Toronto, the number of rental 
condominium units rose by 21 per cent from 
2001 to 2005; in the Greater Toronto Area as a 
whole, investor-held rental condominium 
apartments accounted for 19 per cent of the 
condominium market in 2005 (CMHC 2005b). 
Anecdotal evidence also suggests that rental 
condominiums are attracting an increasing 
number of small investors in Alberta. 


Are there signs of excess supply? 


There seem to be few signs of excess supply at the 
aggregate level: the number of recently completed 
but unoccupied multiple dwellings relative to 
population is currently below its 20-year histor- 
ical average (Chart 23).'* Moreover, to avoid 
the buildup of excess supply, lenders typically 


11. Information about speculative investment in condo- 
minium markets is available only for Toronto and 
Vancouver. 

12. It should be noted that unoccupied multiple dwell- 
ings include condominiums as well as apartments. 
More disaggregated data are not available. Because 
of data availability, we cannot calculate the ratio 
of unoccupied multiple dwellings to the stock of 
multiple dwellings. Instead, we use the population 
15 years and older from the Labour Force Survey. 


Chart 22 Ratio of Condominium Prices to 
House Prices 


ee 


| 2.0 


(0.8 


0.6 


0.4 


Montréal 


Edmonton 


1982 1987 1992 1997 


Toronto | 


2002 


Source: Royal LePage and author's calculations 
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Table 2 


Assessment of Excess Supply in Local Markets* 
Ratio of unoccupied 


Relative price Rental 
multiple dwellings of renting vacancy 
to population? versus owning rate 
_ | Montréal Strong increase Strong Strong 
(above average) decrease increase 
_ | Edmonton Increase© Strong Increase 
(above average) decrease 
_ | Ottawa Stable Decrease Increase 
(below average) 
Calgary Decrease* Strong Decrease 
decrease 


(below average) 
Toronto Stable Decrease Stable 
(below average) 


(below average) 

a. Changes in these indicators over the past three years 

b. Comparison of the current value of this ratio to its 20-year average 
appears in brackets. 

c. This ratio has decreased steadily from an historical high in March 2005, 
but currently remains above its 20-year average. 

d. After having increased in the past three years, this ratio abruptly reversed 
in the autumn of 2005 and is currently below its historical average. 
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require developers to pre-sell a certain percentage 
of units—currently 60 to 70 per cent—before 
granting them the financing required to begin 
construction. !? These factors suggest that a 
widespread reversal in condominium prices 
driven by excess supply is unlikely. The aggregate 
picture, however, conceals different situations 
in local markets. 


Our assessment of excess supply in local mar- 
kets is based on an analysis of the number of 
unoccupied dwellings (as a ratio of popula- 
tion), the rental vacancy rate, and the relative 
price of rented versus owned accommoda- 
tion.'* When the situation in rental markets im- 
proves for renters; i.e., when the rental vacancy 
rate increases and the relative price of rented ac- 
commodation decreases, a rise in the number of 
unoccupied dwellings is less likely to be ab- 
sorbed by new first-time condominium buyers 
coming from the rental market. Thus, the com- 
bination of a growing number of unoccupied 
dwellings, a decreasing accommodation ratio, 
and a rising rental vacancy rate would point to 
emerging excess supply. 


The results presented in Table 2 indicate that 
there are some disquieting signs in the Montréal 
and Edmonton markets. There is, however, no 
evidence of excess supply in Vancouver, Toronto, 
or Calgary, which together account for a very 
large share of the stock of condominiums in 
Canada. Evidence is mixed for Ottawa. 


Thus, while there may be some risk of future 
downward pressure on prices in some condo- 
minium markets, overall, the risk of a broad re- 
versal of condominium prices appears limited. 
Moreover, the exposure of financial institutions 
to condominium markets is itself limited. Thus, 
this presents no major risk for the Canadian 
financial system. 


13. Inthe 1980s, it was common for projects to start with 
pre-sales well below 50 per cent. 

14. This relative price, also known as the accommodation 
ratio, is the ratio of the rented-accommodation com- 
ponent of the CPI to the owned-accommodation 
component. It is not a perfect measure of the relative 
price of renting versus owning a condominium, since 
the CPI components include all types of dwellings, 
but it is the only proxy available. 
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The Financial System 


Financial markets 


Prices for risky assets, such as equities and 
emerging-market bonds, fell over a relatively 
brief period in May 2006 (Chart 24),!° retracing 
most of their appreciation since the December 
FSR. This correction in the values of risky assets 
occurred in tandem with a general retrench- 
ment in commodity prices, particularly prices 
for metals. As a result of these price movements, 
market volatility rose sharply in May (Chart 25). 
In addition, yields on bonds from major indus- 
trialized countries fell modestly in May, as 
investors sought to reduce portfolio risk. 
Nevertheless, these yields remain above those 
observed at the time of the December FSR by 
roughly 50 to 70 basis points. 


The recent declines in a broad array of asset pric- 
es appear to primarily represent a correction of 
the rapid escalation of asset prices vis-a-vis fun- 
damentals since December, rather than a sharp 
increase in risk aversion. Since the prices of most 
risky assets are currently higher than at the time 
of the last FSR, and volatility, as measured by 
the VIX, still remains below its 10-year average, 
the concerns expressed in the December FSR 
that financial risks may be underpriced and that 
there is potential for further significant decreases 
in riskier asset prices remain despite the recent 
correction. 


The correction in the prices of risky assets ap- 
pears to reflect a change in the perception of 
global growth fundamentals. There are mount- 
ing concerns among investors that stronger- 
than-anticipated global inflation, particularly in 
the United States, may bring forward and in- 
crease the degree of monetary policy tightening 
required among the G-3 beyond that which has 
already taken place. The European Central Bank 
and the U.S. Federal Reserve have raised their 
policy rates since December, while the Bank of 
Japan has recently announced the end of its 
quantitative easing policy. Investors seem to be 
increasingly concerned that the global reduction 
in monetary policy stimulus could lead to a 


15. For example, the JPMorgan Emerging Market Bond 
Index (EMBI+), after reaching an all-time low of a 
173-basis-point spread over U.S. Treasuries on 1 May, 
rose about 50 basis points. The TSX climbed by 10 per 
cent since December only to drop by about 8 per cent 
in mid-May. 


Chart 24 Yield Spreads on Emerging-Market 
Sovereign Bonds* 
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decline in global growth. Accordingly, there has 
been a relatively large decline in the prices of as- 
sets that are particularly sensitive to the pace of 
global economic activity or to movements in 
commodity prices, such as emerging-market 
debt and shares of construction and materials 
companies. To date, markets have reacted to 
these changed perceptions of the underlying 
fundamentals of global growth in a relatively 
orderly way. 


Financial institutions 


The large Canadian banks continue to be very 
profitable and well capitalized, registering very 
strong profits through the first half of fiscal 
2006 (Chart 26). Even excluding a $1.7 billion 
one-time gain by TD Bank in the first quarter 
on the sale of its U.S. brokerage operation, the 
average return on equity in the first half of 2006 
was 20 per cent. Underlying profitability is firm, 
reflecting strength in personal and commercial 
sector business, strong revenues from trading 
and investment banking, and very high credit 


quality. 


Market indicators support the view that Canadian 
banks are financially healthy. For example, a 
relatively new technique known as the contin- 
gent claims approach (CCA), based on the Mer- 
ton model, uses both market and balance- 
sheet information to measure the riskiness of 
firms. A study applying this approach to the 
major Canadian banks suggests that their finan- 
cial soundness has improved steadily in recent 
years and is currently very strong (Kozak, Aaron, 
and Gauthier 2006). 


Canadian life and health companies have also 
enjoyed good profitability and strong capital 
positions through 2005 and early 2006. These 
companies have benefited from buoyant equity 
markets, which have boosted sales of segregated 
funds and other wealth-management products 
(Chart 27). Furthermore, sales of individual 
and group insurance products have been firm 
and credit losses very low. Profits have been 
strong in spite of the effect of the appreciation 
of the Canadian dollar on earnings derived 
from foreign operations and low yields earned 
on new fixed-income investments. 


The Canadian securities industry reported its third 
straight year of record profits in 2005, boosted 
by a very robust fourth quarter (Chart 27). The 


19 


Developments and Trends 


21 per cent increase in profits for the year 
reflected strength in all major categories of 
revenue. 


The December 2005 FSR discussed the adverse 
impact of low global bond yields on the fund- 
ing status of defined-benefit pension plans in 
Canada. The fall in yields over the past few years 
had raised the discounted present value of their 
pension plan liabilities (Tuer and Woodman 
2005). However, the modest increase in yields 
since December has resulted in a decline in es- 
timated pension obligations. The decrease in 
estimated pension fund liabilities, along with 
strong returns on pension fund assets, has gener- 
ally resulted in an improvement in the funded 
ratio of pension plans. While the risks to the fi- 
nancial system related to the funding status of 
pension plans have declined since December, 
defined-benefit pension plans in Canada re- 
main underfunded on balance. The 2006 feder- 
al government budget temporarily extended the 
period for funding the solvency deficits of feder- 
ally regulated defined-benefit pension plans 
from 5 to 10 years, if plan sponsors meet certain 
conditions. 
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Important Financial System Developments 


his section of Developments and Trends 
examines structural developments affecting 
the Canadian financial system and its safety 
and efficiency. 


The Financial System 


Financial markets 


In January, the Canadian Accounting Standards 
Board (AcSB) ratified its strategic plan approv- 
ing convergence with international reporting 
standards. '° It has also adopted new accounting 
standards with regard to financial instruments. 
The standards, based on existing U.S. and inter- 
national standards, will come into effect for 
public companies beginning on 1 October of 
this year.'” They specify when a financial instru- 
ment should be recognized on a firm’s balance 
sheet and how it should be measured once it is 
recognized. While the implementation of these 
standards may result in increased volatility in 
the value of key financial statement variables 
for firms whose assets and liabilities are not 
matched, it will also mean that users of finan- 
cial statements will have better information on 
which to base decisions. 


In March, the Canadian Securities Administra- 
tors (CSA) released a revised proposal on 
harmonized internal-control reporting 


16. See Box 3 in the December 2005 FSR for a discussion 
of the international convergence of accounting stan- 
dards. 

17. Three new sections were added to the Canadian Insti- 
tute of Chartered Accountants Handbook in January 
2005: Section 3855—Financial Instruments, Recogni- 
tion and Measurement; Section 3865—Hedges; and 
Section 1530—Comprehensive Income. 


requirements. '® The new rules would require all 
publicly traded companies to report on the ef- 
fectiveness of their internal controls on finan- 
cial reporting but would not, as previously 
considered, require an external auditor's opin- 
ion. The CSA’s decision is based on feedback 
from Canadian stakeholders and is consistent 
with international developments and experi- 
ences regarding financial reporting. In the Unit- 
ed States, anecdotal and formal evidence of 
higher-than-expected compliance costs have 
led to calls for a similar reduction in the re- 
quirements for reporting on internal con- 
trols under the Sarbanes-Oxley Act, 
particularly for smaller public companies. 


Another area in which recent U.S. initiatives 
have been important is the credit derivatives 
market. The rapid growth of this market over 
the past several years has not been matched by 
the growth of the supporting infrastructure for 
processing and settlement. Box 3 discusses re- 
cent industry initiatives to address this issue. 


Canadian mortgage market 


Two recent developments in mortgage insur- 
ance should provide further support to the 
Canadian housing market. These are offers to 
increase the amortization period of insured 
mortgages and to increase access to mortgage 
insurance for non-prime customers. 


Canada Mortgage and Housing Corporation 
(CMHC) and Genworth Financial Canada re- 
cently announced an increase in the maximum 
amortization period allowed for insured mort- 
gages, from the traditional 25-year amortization 
period to 30 years for CMHC and to 30 to 35 years 


18. For more discussion on internal controls, see the 
Highlighted Issue, “Corporate financial reporting: 
The regulatory response in the United States and 
Canada,” in the June 2005 issue of the FSR. 
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for Genworth Financial.!? A premium sur- 


charge will be added to the normal premium for 
mortgages with these longer amortization peri- 
ods. Eligibility criteria for mortgage insurance 
are the same for mortgage loans with longer am- 
ortization periods as for traditional (25-year) 
mortgage loans (Traclet 2005). Since a longer 
amortization period will translate into lower 
monthly mortgage payments, a number of 
additional borrowers will become eligible for 
mortgage insurance.?°’?! 


Genworth Financial has introduced two mort- 
gage insurance products specially designed for 
non-prime/subprime borrowers. One is de- 
signed for customers who have experienced a 
credit setback and have started to rehabilitate 
their credit profile. The second is designed for 
self-employed people, who are traditionally 
considered low-documentation borrowers. 


Highlighted Issue 


Recent developments in the 
income trust market 


Prepared by Stacey Anderson 


Over the past few years, the income trust market 
has grown rapidly. It currently represents about 
10 per cent of the total market capitalization of 
the TSX, up from around 2 per cent in 2002.7? 

This rapid growth, which appears to be unique 
to Canada, has been influenced by the favour- 
able tax treatment of the income trust structure, 

particularly from the point of view of tax- 


19. For CMHC, it is a four-month pilot project con- 
ducted with FirstLine Mortgages from 3 March to the 
end of June 2006. CMHC will then assess the results 
of the pilot project and determine whether this will 
become a permanent program. 

20. For a mortgage with a 5 per cent down payment and 
a 6 per cent interest rate, monthly payments would 
be 7 per cent lower with a 30-year amortization 
period than with a 25-year amortization, after factor- 
ing in a higher insurance premium. 

21. Recall that the main eligibility criterion is that mort- 
gage debt payments (and total debt payments) 
should not exceed a certain percentage of household 
income. 

22. Source: TSX “Income Trusts on Toronto Stock 
Exchange.” Data as of 30 September 2005. For a 
description of the characteristics of an income trust, 
see King (2003a,b). 
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Box 3 


Measures to Reduce 
Operational Risk in the 
Credit Derivatives Market 


Rapid growth in the credit derivatives industry over, 
the past five years, primarily in the United States 
and the United Kingdom, has overwhelmed the in- 
frastructure for processing and settlement, leading 
to delays and backlogs in trade confirmations. De- 
ficient operational practices have resulted in uncer- 
tainties regarding counterparty risks and credit 
exposures of the major global bank-dealers that 
play a leading role in credit derivatives markets. In 
addition, a high proportion of non-bank involve- 
ment in credit derivatives trading, including hedge 
funds, has meant that the operational capabilities 
of some players are not supervised to the same 
degree as those of others. ! 

A private industry group, Counterparty Risk Man- 

agement Policy Group II, was convened to study 

the issue, and its July 2005 report outlined recom- 
mendations for improving credit risk management, 
disclosure, and financial infrastructure. Further to 

that point, the Federal Reserve Bank of New York 

brought stakeholders together last autumn to dis- 

cuss the issues and to encourage the industry to 
create and implement its own solutions. 

This resulted in a public commitment last October 

by 14 major international bank-dealers to improve 

the infrastructure supporting the credit derivatives 
market. By February 2006, the number of trade 
confirmation backlogs had been reduced, a new in- 
dustry protocol had been adopted (prohibiting the 
assignment of trades without consent), and the 
automation of trade processing had increased. In 

March, the 14 major dealers outlined further targets 

for action, including 

e an additional reduction in confirmation 
backlogs; 

e the creation of a largely electronic market- 
place based on an industry-accepted platform; 

e the creation of a central trade information 
database and support infrastructure; 

e the development and implementation, by 
November 2006, of industrywide processing 
standards for trades, including those that 
cannot be confirmed electronically; and 

e progress on a new framework for settlement 
of contracts following a credit event. 

International supervisors and regulators, including 

Canadian authorities, have expressed satisfaction 

with the co-operation to date and are hopeful of 

continued progress towards an efficient and robust 
operational infrastructure for credit derivatives. 


1. Fora discussion of the impact of credit default swaps 
on financial stability in Canada, as well as interna- 
tionally, see Reid (2005). 


exempt and non-resident investors.** Strong 
demand from retail investors for income-pro- 
ducing investments has also contributed to the 
growth. A number of recent developments are 
likely to increase the involvement of institution- 
al investors in the income trust market. First, in- 
come trusts have been included in the SQP/TSX 
Composite and MSCI (Morgan Stanley Capital 
International) indexes as of 17 March and the 
end of May, respectively. Second, five provinces 
(Alberta, British Columbia, Manitoba, Ontario, 
and Quebec) now offer limited liability protec- 
tion to income trust investors.74 


The following discussion examines the develop- 
ment of the income trust market over the past 
several years, reviews some evidence on the pos- 
sible implications of the income trust structure 
for financial market completeness, and looks at 
some of the risks related to investing in income 
trusts.?° 


Changing characteristics of income trusts 


The characteristics of firms adopting an income 
trust structure have broadened since energy and 
real estate firms first used them as funding vehi- 
cles. The past five years have seen a substantial 
increase in the percentage of trusts that belong 
to the industrial and consumer sectors and a 
decline in the proportion but not in the number 


23. An income trust is a “flow-through” vehicle that 
allows income to flow through it and be taxed only at 
the investor level. For tax purposes, distributions are 
considered to be a combination of interest, divi- 
dends, and a return of capital. In its 2006 budget, the 
federal government increased the gross-up and divi- 
dend tax credit to eliminate the double taxation of 
dividends from large corporations at the federal level. 
This change in tax policy does not affect tax-exempt 
or non-resident investors, however. Since they do not 
pay taxes, they are not eligible for the gross-up and 
dividend tax credit and thus cannot recover taxes 
paid at the corporate level. They would thus have a 
preference for the income trust structure. 

24. This legislation, which brings the treatment of trust 
unitholders in line with that of corporate sharehold- 
ers, protects investors from being held personally 
liable for losses of the trust beyond their initial 
investment. 

25. While this article presents some evidence on the 
impact of the income trust structure on market com- 
pleteness, it makes no attempt to draw conclusions 
regarding the overall impact of income trusts on mar- 
ket or economic efficiency. 
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of energy, real estate, and utility trusts (Chart 28).7° 
At the same time, income trusts have emerged 
in the financial services, telecommunications, 
and health care sectors. 


The growth in the relative number of these non- 
traditional trusts (henceforth, business trusts) 
has been accompanied by a decrease in the av- 
erage size of income trusts. Most business trusts 
would be classified as mid-cap or small-cap. The 
average market capitalization of business trusts 
is $400 million, compared with $1.8 billion for 
energy, $800 million for utilities, and $650 mil- 
lion for real estate investment trusts (REITs).*7 
Newer trusts also tend to be smaller than more 
established trusts. An examination of the initial 
public offerings (IPOs) of income trusts be- 
tween 2001 and 2005 shows a steady decrease 
in median IPO size from $155 million in 2001 
to $75 million in 2005 (Chart 29).7° 


Payout ratios, broadly defined as the amount of 
funds distributed to unitholders as a proportion 
of distributable cash, vary substantially by firm 
and by industry (Chart 30).?? Firms with more 
variable cash flows and those with large capital 
expenditure requirements, such as energy trusts, 
tend to have lower payout ratios. Firms with the 
opposite characteristics, such as utilities, can 
support higher payout ratios. In some instances, 
however, cash flows can be too volatile to allow 
for sustainable distributions. Indeed, over the 
past few years, a number of income trusts have 
had to suspend or cut distributions. As of the 
end of 2005, 26 business trusts (or about 20 per 
cent of all business trusts) had cut or suspended 
distributions at least once since their creation. 
The reason most often cited was a decrease in 
demand for the trust’s products, followed close- 
ly by the impact of the value of the Canadian 


26. Sectors are defined according to Standard & Poor's 
Global Industry Classification Standard (GICS) 
methodology; the Consumer Discretionary and Con- 
sumer Staples sectors have been combined. 

27. As of 7 February 2006. 

28. This discussion is based on an analysis of data from 
the FPinfomart.ca New Issues database. 

29. The definition of payout ratio used here is based on 
funds from operations (FFOs), which does not take 
capital spending into account. This would tend to 
bias the ratios downwards. The calculation of distrib- 
utable cash, and thus the payout ratio, is subject to 
debate. (See the discussion on accounting later in this 
Highlighted Issue.) 
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dollar. Also frequently cited were risks related to 
the prices of raw materials and commodities 
(Blackmont Capital 2005, 2006). The incidence 
of cuts in business trust distributions over the 
period 2002 to the present has been broadly 
similar to that of dividend-paying stocks (Scotia 
Capital 2006). 


Do income trusts enhance market 
completeness? 


Income trusts exhibit characteristics different 
from those of common stocks. Limited evidence 
suggests that income trusts may enhance market 
completeness by providing diversification ben- 
efits to investors and a source of financing to 
firms that might not otherwise have had access 
to markets. 


One reason for their recent popularity is that in- 
come trusts provide retail investors with a high- 
er level of current income than dividend-paying 
stocks. Cleary and MacKinnon (2006) analyze 
the returns of an equally weighted portfolio of 
59 trusts over the period 1995 to 2004. Their 
decomposition of trust returns into indepen- 
dent stock and bond return factors reveals that 
trusts are more similar to stocks than to bonds, 
but that income trusts have risk-return charac- 
teristics sufficiently different from either public 
equities or bonds to allow investors to achieve 
portfolio risk-return combinations not other- 
wise available. 


The income trust structure may also have im- 
proved the access of certain firms to market fi- 
nancing. Carpentier, Kooli, and Suret (2003) 
note that primary equity issuance has been far 
less in Canada than in the United States and 
that capital raised is appreciably less after stan- 
dardization by GDP. This trend in equity issu- 
ance may have shifted in recent years with the 
large number of income trust IPOs (Chart 31). 
Over two-thirds of business trust listings have 
been the result of either private firms going pub- 
lic or large public firms spinning off non-core 
parts of their operations through IPOs. These 
IPOs have been considerably larger than the av- 
erage Canadian equity IPO, with average gross 
proceeds of $129 million, compared with 

$31 million for traditional equities.*° 


30. These averages are for different time periods. The 
income trust average is for 2001-2005. The tradi- 
tional equity average is for the 1991-2000 period 
(source: Carpentier, Kooli, and Suret 2003). 
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Chart 29 Median Size of Income Trust IPOs 
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Chart 31 Total Gross Proceeds of Income 
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Issues related to investing in income trusts 


While the income trust market has matured 
over the past several years, there are still some 
areas where standards for trusts are not equiva- 
lent to those for corporations; in particular, two 
areas related to accounting and corporate gover- 
nance. 


The quality of income trust accounting has been 
questioned recently. In particular, distributable 
cash, a measure that is crucial to the financial 
analysis of income trusts, is not defined under 
Generally Accepted Accounting Principles 
(GAAP) but is left to the discretion of trust man- 
agers. This means that reported cash available 
for distribution is often overestimated, which 
may cause investors to make incorrect conclu- 
sions about the sustainability of distributions 
(Charbon and Hibbert 2006). A lack of trans- 
parency may obscure the fact that a firm is not 
reinvesting enough to remain a going concern. 
Various entities, acknowledging the need for 
improvement, have provided guidelines regard- 
ing the calculation of distributable cash.*! 


Because they are not corporations, income 
trusts are not covered under the Canada Busi- 
ness Corporations Act (CBCA) or equivalent 
provincial legislation. As a result, unitholder 
rights, which are defined in the declaration of 
trust, are somewhat different for each trust. 
While unitholders have most of the protection 
afforded to shareholders of a corporation, all of 
the same legal remedies are not available to 
them.?? The Uniform Law Conference of Canada 


31. These entities include the Accounting Standards 
Board (AcSB), the Canadian Securities Administrators 
(CSA), Standard & Poor's, and the Canadian Associa- 
tion of Income Funds (CAIF). In the case of REITs, 
the Real Property Association of Canada (REALpac) 
has published standards for calculating funds from 
operations. 

32. For example, income trust investors cannot table 
shareholder proposals for a vote at annual meetings. 
For a fuller discussion of corporate governance issues 
related to income trusts, see King (2003a). 
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is currently working on a project to develop new 
harmonized provincial legislation that will ad- 
dress these issues.?? 


Conclusion 


The continued growth and maturation of in- 
come trusts as an asset class has resulted in a 
market that is increasingly diverse in terms of 
sector, size, and risk characteristics. While there 
are areas where improvements can be made—in 
particular, increased clarity with respect to the 
calculation of distributable cash and corporate 
governance—available evidence suggests that 
income trusts may enhance financial market 
completeness. 
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Introduction 


the financial system (whether institutions, 
markets, or clearing and settlement systems) 
in greater depth. 


R eports address specific issues of relevance to 


For the first time, the Financial System Review (FSR) 
includes the annual report on the Bank of 
Canada’s oversight activities under the Payment 
Clearing and Settlement Act. This report covers 
the Bank’s role with respect to the three desig- 
nated systems (the Large Value Transfer System, 
CDSX, and CLS Bank) in 2005, as well as other 
Bank activities that support this role. This article 
by Clyde Goodlet is an elaboration of the dis- 
cussion that appears in the Bank of Canada An- 
nual Report and will be an annual feature of the 
FSR. For more information on the Bank’s over- 
sight role, see the article by Walter Engert and 
Dinah Maclean in the Policy and Infrastructure 
Developments section of this FSR. 


In Canada, as in other G-10 countries, there is a 
growing need for investment capital to upgrade 
aging public infrastructure. At the same time, in- 
vestment in infrastructure is gaining acceptance 
among institutional investors, particularly de- 
fined-benefit pension funds and life insurers. 
Globally, public-private partnerships (PPPs) are 
gaining more acceptance as a model for the al- 
ternative delivery of public infrastructure and 
services. Although there have been a number of 
PPPs in Canada, the market is still considered to 
be in its infancy. To take advantage of the avail- 
ability of capital and to draw on the private sec- 
tor’s skills and expertise, some Canadian 
provinces now plan to increase the use of PPPs, 
suggesting that the market could grow signifi- 
cantly over the next decade or more. In the re- 
port, “The Market for Financing of Infrastructure 
Projects through Public-Private Partnerships: 
Canadian Developments,” Elizabeth Woodman 
examines market developments in Canada, in- 
cluding a brief discussion of how the need for 
increased investment in infrastructure is 
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prompting a greater role for PPPs. She also 
looks at the characteristics of a typical PPP; the 
international experience with PPPs; the struc- 
turing and financing of a PPP, using examples 
of projects recently launched in Canada; PPP as 
an investment; and what is required to support 
the development of a viable, efficient PPP fi- 
nancing market in Canada. 


Monitoring risks to the stability of financial and 
non-financial public corporations is important 
for central banks, owing to the systemic impor- 
tance of these sectors. Previous issues of the Fi- 
nancial System Review have explored the use of 
corporate financial information to monitor the 
health of public corporations in Canada. Infor- 
mation from financial markets can also be used 
in this analysis. Central banks use market-based 
indicators because they are forward looking and 
are available more frequently than accounting 
information. In “Using the Contingent Claims 
Approach to Assess Credit Risk in the Canadian 
Business Sector,” Michal Kozak, Meyer Aaron, 
and Céline Gauthier explore one such method, 
the contingent claims approach (CCA), which 
uses Merton's extension of the option-pricing 
model to assess credit risk. The authors apply 
the CCA to non-financial public corporations 
and the six largest Canadian banks. 
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Financial System Review 


Bank of Canada Oversight Activities during 
2005 under the Payment Clearing and 


Settlement Act 
Clyde Goodlet 


ince 1996, under the Payment Clearing 
and Settlement Act (PCSA), the Bank of 
Canada has had formal responsibility for 
the oversight of clearing and settlement 
systems that could be operated in a manner that 
would pose systemic risk. Systemic risk is de- 
fined in the PCSA as the risk that the default of 
one participant in a clearing and settlement sys- 
tem could, through the operation of the system, 
lead to the default of other participants in the 
system or in other systems. A clearing and settle- 
ment system is the set of instruments, proce- 
dures, and rules for the transfer of funds or 
other assets among system participants. Typical- 
ly, there is agreement among the system partici- 
pants on the technical infrastructure to be used. 


This report summarizes the Bank of Canada’s 
oversight activities under the PCSA during 
2005. An article on the general oversight strate- 
gy and processes used by the Bank is presented 
on page 57 of this issue (Engert and Maclean 
2006). 


Under the PCSA, the Bank identifies clearing 
and settlement systems in Canada that could be 
operated in a manner that could pose systemic 
risk. Once identified, and provided the Minister 
of Finance agrees that it is in the public interest 
to do so, these systems are designated for over- 
sight by the Bank of Canada and must satisfy 
the Bank that they have appropriate risk con- 
trols in place to deal with concerns related to 
systemic risk. Three systems have been designat- 
ed by the Bank: the Large Value Transfer System 
(LVTS), CDSX, and CLS Bank. 


The Large Value Transfer 
System 


The LVTS is owned and operated by the Canadi- 
an Payments Association (CPA). It began oper- 
ations in February 1999. During 2005, it 
processed about 18,000 transactions per day, 


worth approximately $145 billion. There have 
been few changes to the LVTS design or rules 
during its years of operation that could raise 
concerns about systemic risk, and 2005 was no 
exception. One important change was made to 
the system in 2005, however, to permit partici- 
pants that might be experiencing problems with 
normal communication mechanisms to send 
each other payment messages using another 
route. This alternative mechanism, called the 
Direct Network, is normally used to send infor- 
mation about LVTS operations. After extensive 
discussion with the Bank, the CPA developed an 
arrangement that would permit participants to 
use the Direct Network to send a limited num- 
ber of their most important payment messages 
to other participants should they have difficul- 
ties using their customary arrangements. Use of 
the Direct Network in these circumstances 
should significantly reduce the possibility of 
payments gridlock arising from a lack of liquid- 
ity in the system and would permit important 
time-sensitive payments to be made. 


A rule change was made to the LVIS to permit 
the Direct Network to be part of the system. Pay- 
ment messages sent using the Direct Network 
will be subject to LVTS risk controls and will 
benefit from the legal protection afforded such 
messages under the PCSA. The Bank was satis- 
fied with this rule change, and the rule became 
operational in November 2005. 


An important part of the Bank’s oversight pro- 
cess is the use of Memoranda of Understanding 
(MOUs) with operators of designated systems. 
MOUs elaborate on the Bank’s powers and its 
exercise of oversight responsibilities as laid out 
in the PCSA. They also address such questions 
as confidentiality of information, time frames 
for review of significant system changes, and the 
use of minimum standards. Having put such an 
arrangement in place with the operator of the 
CDSX, the Bank continued to work with the 
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CPA during 2005 to develop an MOU applica- 
ble to the oversight of the LVTS. The Bank ex- 
pects that an MOU will be in place before the 
end of 2006. 


CDSX 


CDSxX is a system for the clearing and settlement 
of securities transactions in Canada. The system 
is owned and operated by The Canadian Depos- 
itory for Securities Limited (CDS) and pro- 
cessed about 300,000 trades daily, worth $200 
billion, in 2005. 


During 2005, the most important issue dealt 
with by the Bank and CDS involved potential 
systemic risk arising from the provision of cross- 
border services. Early in the year, CDS examined 
the possibility of consolidating three existing 
cross-border services into a single service. Under 
this arrangement, CDS would act on behalf of 
its participants in the clearing and settlement of 
equity trades in the U.S. market. Analysis by 
CDS and the Bank highlighted a number of ar- 
eas in the structure of the proposed service 
where the potential to create financial losses for 
CDS could, in turn, impair its ability to operate 
CDSX. Of particular concern was the possibility 
that in the U.S. arrangement for clearing and 
settlement, transactions that had previously 
been accepted by the system could be unwound 
in the event of a participant failure. Further 
analysis by CDS indicated that it would be diffi- 
cult to deal with these concerns in an acceptable 
manner. Consequently, CDS decided not to 
pursue this initiative and began to determine 
how they might address risks present in their 
current cross-border services. 


The analysis and discussion regarding the risks 
posed by cross-border services are a prime ex- 
ample of the Bank’s desire to foster effective and 
co-operative relations with the operators of des- 
ignated systems. The timely and co-operative in- 
teraction between CDS and the Bank served to 
identify key issues early in the discussions, led 
to an examination of possible ways to address 
these concerns and, ultimately, resulted in a de- 
cision not to proceed with the original proposal 
before any significant development resources 
had been spent. 


As part of the analysis of cross-border services, 
the Bank is also working with CDS to examine 
how U.S.-dollar liquidity could be accessed in 
the event of contingency situations to support 
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continuing the operations of CDS and its 
participants. 


Other issues examined by CDS and the Bank 
during 2005 included the reconstitution of col- 
lateral pools and participant funds following a 
participant’s suspension (these pools and funds 
are an integral part of the arrangements to con- 
trol systemic risk), methods used by CDS to cal- 
culate replacement-cost risk, and other arrange- 
ments used by CDS to protect itself as the cen- 
tral counterparty in its Continuous Net Settle- 
ment and DetNet services. A number of changes 
to the CDSX rules followed these examinations 
and were part of the fourteen rule changes ap- 
proved by the Bank in 2005. 


Bilateral meetings between the Bank and CDS 
that examine a range of topics related to the op- 
eration of CDSX are an extremely valuable part 
of the Bank’s oversight of the system. These 
meetings provide the Bank and CDS with an op- 
portunity to explore any concerns or questions 
related to proposed changes to the CDSX ona 
timely and efficient basis. The Bank can be alert- 
ed to possible changes very early in the process 
and can inform CDS of concerns that it may 
have, so that they can be dealt with efficiently 
by CDS as it develops changes to the system. 
During 2005, the Bank held three such meet- 
ings with CDS. 


CLS Bank 


Introduced in 2002, the CLS Bank now clears 
and settles foreign exchange transactions in fif- 
teen currencies, including the Canadian dollar. 
Since CLS Bank operates transnationally, the 
Bank of Canada, as well as a number of other 
central banks, has oversight responsibilities or 
interests in the operation of the system. Most of 
the developments with regard to CLS Bank in 
2005 involved its overall operations, and there 
were no specific changes to the arrangements 
used to settle the Canadian-dollar portion of 
foreign exchange transactions. 


Four new currencies were smoothly incorporat- 
ed into the system in December 2004. The U.S. 
Federal Reserve, which is the lead regulator of 
CLS Bank, reviewed CLS liquidity and capital 
policies relative to the standards set for CLS Bank. 
The results of this review, as well as additional 
information, were developed in consultation 
with other central banks that have their curren- 
cies settled in CLS Bank. This is part of the 


co-operative oversight arrangement for CLS 
Bank that facilitates the sharing of information 
among central banks (subject, of course, to con- 
fidentiality requirements), the discussion of 
common oversight policies and approaches, 
and the coordination of oversight activities. 


The G-10 central bank Committee on Payment 
and Settlement Systems announced that it will 
carry out a survey on the management of for- 
eign exchange settlement risk at major banks. 
The survey will be conducted during the first 
part of 2006, and more than 100 institutions 
have been invited to participate. 


The Bank of Canada continued to work with the 
Office of the Superintendent of Financial Insti- 
tutions to encourage Canadian banks to make 
greater use of CLS Bank for the settlement of for- 
eign exchange transactions. The CLS arrange- 
ment is now considered the most effective 
means through which to mitigate foreign ex- 
change settlement risk. While some Canadian 
banks initially were very slow to settle their eli- 
gible foreign exchange transactions in CLS 
Bank, most are now doing so. 


Other Oversight Activities 


To date, most of the Bank of Canada’s oversight 
activities have involved reviewing and analyz- 
ing new design proposals for systemically im- 
portant systems or major innovations to these 
systems. With the establishment over the past 
seven years of a number of systemically impor- 
tant clearing and settlement systems that ade- 
quately and efficiently control systemic risk, the 
Bank conducted an extensive review in 2005 of 
its oversight strategy and processes. As a result, 
the Bank decided to implement more formal- 
ized internal processes, including those for han- 
dling system changes and conducting annual 
audits. The Bank and the Department of Fi- 
nance reviewed the operation of the Payment 
Advisory Committee, which resulted in a clearer 
mandate and oversight processes. 


Over the past few years, the Bank has also en- 
hanced its oversight resources to provide for 
greater analytical capability and better backup 
for important staff functions. These changes 
have enhanced the Bank’s ability to carry out 
high-quality oversight of systemically impor- 
tant systems with a small number of staff 
focused on risk issues, while collaborating with 
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the private sector to bring about safe and effi- 
cient clearing and settlement systems. 


The Bank has also become more involved in the 
co-operative oversight arrangement for the Soci- 
ety for Worldwide Interbank Financial Telecom- 
munication (SWIFT). SWIFT is the principal 
payment-messaging service provider for finan- 
cial institutions around the world and for criti- 
cal systems such as the LVTS and CLS Bank. The 
co-operative arrangement has been made more 
robust through a documented clarification of 
roles and responsibilities of the lead overseer 
(the National Bank of Belgium), other central 
banks, and the external auditors of SWIFT. 


In line with international developments, chang- 
ing perceptions of best practices, and domestic 
imperatives, the Bank of Canada continues to 
work with the operators and participants of sys- 
temically important Canadian clearing and set- 
tlement systems in their efforts to enhance 
arrangements for continuity of operations. 
These systems are at the centre of Canada’s fi- 
nancial system, and serious economy-wide re- 
percussions could arise if their operations were 
not extremely reliable. In 2005, the operators of 
these systems took steps to make their continu- 
ity of operations more robust by locating busi- 
ness staff at separate sites and by improving 
their ability to recover from severe operational 
disruptions in less than the current target of two 
hours. 


The Bank has also been active in increasing its 
own ability to operate in a wide variety of cir- 
cumstances. In 2005, it completed a three-year 
effort to improve the ability of its backup site to 
respond effectively to serious operational dis- 
ruptions. It is examining other potential chang- 
es to its business-continuity plans, including the 
possibility of geographically splitting its bank- 
ing-service operations to reduce the potential 
impact of so-called “wide-area disruptions.” 
The Bank has also communicated its views on 
the crucial role of systemically important clear- 
ing and settlement systems to certain emergen- 
cy-management organizations, with a view to 
having them give priority to supplying these sys- 
tems with essential inputs, such as hydro, diesel 
fuel, or other municipal services. 
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Published Research Relevant 
to the Bank’s Oversight 
Function 


During 2005, the Bank published the following 
work carried out by its staff: 


McVanel, D. 2005. “The Impact of Unantici- 
pated Defaults in Canada’s Large Value 
Transfer System.” Bank of Canada Working 
Paper No. 2005-25. 


Arjani, N. 2005. “Simulation Analysis: 

A Tool for Examining the Balance between 
Safety and Efficiency in Canada’s Large Value 
Transfer System.” Bank of Canada Financial 
System Review (December): 55-63. 


Bank staff collaborated with others in the fol- 
lowing areas: 


Tripartite Study Group (Bank of Canada, 
Department of Finance, Canadian Pay- 
ments Association). 2005. “Conditions for 
Direct Participation in the ACSS.” Consulta- 
tion Report, Canadian Payments Associa- 
tion, June. 


With the Bank of England, the Bank of Fin- 
land, and the Federal Reserve Bank of New 
York, the Bank of Canada enhanced the 
functionality of a payment system simulator 
created by the Bank of Finland. The simula- 
tor is a useful tool for carrying out research 
on clearing and settlement systems. 


Reference 


Engert, W. and D. Maclean. 2006. “The Bank of 
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Canada’s Role in the Oversight of Clearing 
and Settlement Systems.” Bank of Canada 
Financial System Review (current issue). 
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The Market for Financing of Infrastructure 
Projects through Public-Private 
Partnerships: Canadian Developments 


Elizabeth Woodman 


his report examines developments in 

the market for private financing of 

public infrastructure projects through 

public-private partnerships (PPPs). In 
Canada, as in other G-10 countries, there is a 
growing need for governments to allocate 
capital to upgrade aging public infrastructure. 
At the same time, infrastructure investment is 
gaining increasing acceptance among institu- 
tional investors, particularly life insurers and 
pension funds; its long-term nature is well 
suited to their investment horizons. To take 
advantage of the availability of capital and to 
draw on the private sector's skills and exper- 
tise, some Canadian provinces plan to in- 
crease the use of PPPs, which suggests that the 
market could grow considerably over the next 
decade or more. 


This report begins with a review of recent de- 
velopments in the PPP market, including a 

. brief discussion of how an increased focus on 
infrastructure investment is prompting a 
greater role for PPP. It then outlines the char- 
acteristics of a typical PPP; the international 
experience; the structuring and financing of a 
PPP, using examples of recently launched 
projects; PPPs as an investment; and require- 
ments for the development of a viable, effi- 
cient PPP financing market in Canada. 


Investment in Public 
Infrastructure Required 


The need to address what is perceived to be 
a large and growing deficit in public infra- 
structure! has become a key public policy 


1. The stock of infrastructure includes highways, public 
transit and transportation facilities, water supply, 
waste-water-treatment facilities, prisons, ports, 
schools and universities, hospitals, and utilities, 
some of which are owned by the private sector (e.g., 
railways). 


issue.? Much of Canada’s existing stock of infra- 
structure requires repair or replacement, partly 
because of decisions to defer investment during 
the 1990s, when government spending at all 
levels was reduced in an effort to eliminate large 
fiscal deficits (Mirza and Haider 2003; Harcha- 
oui, Tarkhani, and Warren 2004). Investment 
has also lagged in terms of new facilities to ac- 
commodate growth and the specific require- 
ments of an aging population. 


Addressing the infrastructure gap is likely to re- 
quire increased spending over the medium 
term. To this end, some provincial governments 
have already increased the share of overall bud- 
get expenditures allocated to infrastructure in- 
vestment. Several provinces are also looking at 
more efficient and innovative ways to deliver in- 
frastructure and the associated services. One al- 
ternative, PPPs, has been shown to offer an 
efficient and cost-effective method of alterna- 
tive delivery, provided that PPP contracts are 
well designed. Some provinces have recently 
created agencies dedicated to PPPs in order to 
build the public sector expertise required to de- 
velop a more effective, efficient, and transparent 
process for the implementation of PPPs. 


What Are PPPs? 


There is no widely accepted definition of a PPP 
and, in practice, these arrangements are quite 


2. See, for example, TD Bank Financial Group (2004). 
Estimates of the magnitude of the infrastructure “def- 
icit” vary considerably, partly because of definitional 
differences and the high level of subjectivity involved 
in assessing “need” (Dodge 2005). 

3. These are Partnerships B.C. (May 2002); Quebec's 
Agence des partneriats public-privé du Québec (Dec. 
2005); and Ontario Infrastructure Projects Corpora- 
tion (Nov. 2005), which replaces SuperBuild 
Ontario, created in 1999. Alberta has recently (2003) 
prepared a framework to evaluate infrastructure 
projects for PPP potential. 
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diverse. The Canadian Council for Public-Private 
Partnerships (CCPPP) defines a PPP as “a cooper- 
ative venture between the public and private sec- 
tors, built on the expertise of each partner, that 
best meets clearly defined public needs through 
the appropriate allocation of resources, risks and 
rewards.” PPPs permit private financing, design, 
construction, operation and, possibly, temporary 
ownership of an asset, while at the same time, the 
government remains involved as a partner. Such 
an arrangement offers an alternative to both tradi- 
tional government delivery and privatization; 
projects can be structured according to the desired 
level of private sector involvement and the appro- 
priate level of risk sharing.* 


One benefit of PPP is that risks can be allocated 
to the partner best able to manage a particular 
risk, thus permitting a more efficient process. 
This requires the formal identification, quantifi- 
cation, and pricing of risk. In practice, the prop- 
er pricing of risk presents a considerable 
challenge, since there is no market for the pro- 
vision of public goods and services. Ideally, effi- 
cient pricing mechanisms would develop over 
time as more PPP projects are undertaken. Risks 
that can be transferred to the private sector in- 
clude those associated with design and con- 
struction, financing, operation, maintenance, 
and changes in technology. 


For a PPP to be effective, it must demonstrate 
that it offers taxpayers value for money (VFM). 
VFM is complex to measure, since it goes be- 
yond a comparison of the capital cost of a PPP 
relative to that of traditional procurement. Ide- 
ally, a PPP would be structured to put private 
capital at risk over the project's full life cycle, 
which might be from construction through to 
operation and maintenance. If risk is properly 
priced and incentives appropriately managed 
within well-developed contracts, PPP should 
contribute to greater efficiency and innovation, 
increasing the likelihood that more projects can 
be completed on time and within budget. The 
private sector can add VFM through a PPP in 
several ways, including exploiting economies of 
scale from multiple operations; facilitating the 
introduction of user charges, thereby achieving 


4. In traditional government delivery, the private sector is 
typically engaged on a short-term basis to design and 
build a project. Its subsequent maintenance and opera- 
tion are the responsibility of the public sector, although, 
over the past two decades, contracting out has become 
more common. See Levac and Wooldridge (1997). 
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a better balance between supply and demand; 

integrating operational requirements in the ba- 
sic design; and utilizing knowledge of and expe- 
rience with new technologies (Allan 1999, 19). 


Not all projects are well suited to PPP. Many 
projects (such as public transportation) that of- 
fer a public good requiring a high level of gov- 
ernment subsidy are best handled using 
traditional government delivery. The interna- 
tional experience demonstrates that PPPs ac- 
count for only a small fraction of overall capital 
spending on infrastructure.” Typically the 
projects felt to be best suited for PPP are large 
and capital intensive; have identifiable revenue 
streams; have some risks that can be transferred 
to the private sector; offer an opportunity for in- 
novation in design, construction, or operation; 
have defined service specifications that are easi- 
ly measured; and target areas where sufficient 
private sector expertise exists to permit a com- 
petitive process. From the perspective of the 
government and taxpayers, it is desirable that 
PPP projects are in the public interest, demon- 
strate VFM and, within the constraints of com- 
mercial confidentiality, are undertaken within a 
transparent process with full public account- 
ability. 


In Canada, PPPs have been used for a number 
of years. The best known are large transporta- 
tion projects, such as Highway 407, an electron- 
ic toll highway in southern Ontario, and the 
Confederation Bridge that links New Brunswick 
and Prince Edward Island. There have also been 
numerous smaller projects in areas such as 
waste-water treatment, education, health care, 
and municipal facilities, such as courthouses 
and recreational centres. Although not all prov- 
inces have embraced PPPs, their use has recently 
gained momentum, particularly in British Co- 
lumbia, where the assessment of projects for 
PPP potential is becoming a routine aspect of 
infrastructure development.° 


5. Even in countries with established PPP markets, such 
as the United Kingdom, PPPs account for less than 
15 per cent of total government capital spending. 
British Columbia and Ontario plan to use PPPs for 
about 10 per cent of planned investment. 

6. Aproject tracker maintained by the CCPPP lists 
54 PPPs that have been announced over the past few 
years, most of them in British Columbia and Ontario. 
Most of these projects are in health care and transpor- 
tation. See <www.pppcouncil.ca/ 
resources_project_tracker.asp>. 


Table 1 
Selected Recently Launched PPPs 


Project Province Model Value (Can$ 
millions) 


Sea-to-Sky Highway 


Cc 
B.C. DBFO 35 yr. 1,900.0 


a 


Canada Line (rapid transit) 


William Bennett Bridge 157.3 


BC. | DBFOM 27 yr. 
Abbottsford Hospital & 


DBFOM 355.0 
Cancer Centre 


S.E. Edmonton Ring Road Alberta | DBFOM 30 yr. 


B.C. 


Bruce A Nuclear Restart Project | Ontario 


Ontario | DBFO 20+ yr. 148.0 
DBFO 25 yr. 550.0 
DBFOM 25 yr. 543.8 


Royal Ottawa Hospital 


Ontario 


Trans-Canada Highway (final) | N.B. 
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BC. | DBFO 25 yr 516.0 | 
(2/3 capital cost) 
Kicking Horse Canyon Highway | B.C. DBFO 25 yr. n/ | 
upgrade (Phase 2) 


nja 4,250.0 |. 
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International Experience 


PPP is gaining increasing acceptance interna- 
tionally as a model for the alternative delivery 
of public infrastructure and services, and a 
growing number of countries have implement- 
ed PPP programs. The United Kingdom, which 
began using PPPs in the 1980s, has the longest 
track record. Under the Private Finance Initia- 
tive (PFI), launched in 1992, nearly 700 projects 
totalling about £43 billion, have been delivered 
to date. Australia also has extensive experience 
with PPPs; the capital value of Australian PPPs 
has exceeded AUD$20 billion (Malone 2005). 
Standard & Poor's (2005) notes that PPPs are 
on the rise globally, particularly in Europe, 
where Italy, Spain, Germany, and Portugal have 
worked to improve the requisite legal and insti- 
tutional framework to facilitate their develop- 
ment. With more countries making use of PPPs, 
Canadian governments are likely to face greater 
competition in the future in their efforts to at- 
tract domestic and foreign capital and compa- 
nies interested in bidding on projects. 


Structuring and Financing of 
Recent Canadian PPPs 


Many recently launched PPPs follow models 
that involve a high level of private sector in- 
volvement and risk sharing. Because of the com- 
plex, long-term risk-sharing arrangements 
involved, the terms of each PPP are unique. 
Nonetheless, most can be classified into various 
models according to the level of private sector 
involvement and the allocation of risks to each 
sector. As indicated in Table 1, many projects 
have been structured using a “design, build, 
finance, operate” (DBFO) model or a slight 
variation that includes maintenance (DBFOM). 
Under these types of arrangements, the private 
sector partner—usually a consortium—is 
responsible for engineering, design, and con- 
struction and typically assumes many of the 
associated risks (e.g., missed deadlines or cost 
overruns). The private sector usually provides 
the construction capital. But for many projects, 
particularly those that are large and capital in- 
tensive (e.g., Canada Line), the capital costs are 
often shared with the public sector. In the 
DBFO model, the private sector partner as- 
sumes operation of the asset upon its comple- 
tion, under the terms of a long-term contract of, 


& Fa 


Reports 


generally 25 years or more.’ The contract is typ- 
ically structured so that investors receive “avail- 
ability” payments that commence once 
construction is completed.® For example, in a 
number of hospital PPPs, the private sector re- 
ceives payment for the facility and for the provi- 
sion of non-clinical services. In all DBFOs, the 
asset is returned to the public sector at the end 
of the contract. 


PPP financing is structured according to the 
unique features of each project, including the 

- skills and resources brought together in the 
project team. Generally, equity represents a 
small share of the overall financing (between 
10 and 15 percent). It is provided by the project 
team, which, from a financing perspective, may 
include individual investors, infrastructure 
funds that pool the capital of several institu- 
tional investors, banks, and the financing arms 
of engineering/construction firms. 


Three main types of debt financing have been 
used for the recent DBFO PPPs: bank loans, pri- 
vate placements, and broadly marketed bond 
placements (a type of private placement with a 
broader distribution). It is difficult to obtain 
detailed information because of commercial 
confidentiality, but it would appear that debt 
financing for most of the projects listed in 
Table 1 was provided through bank loans— 
typically from large European banks with broad 
experience in PPP—or through private place- | 
ments. At least two projects were financed 
through broadly marketed bond placements.” 


Given the long-term nature of PPPs, there has 
been a limited appetite among Canadian banks 
to lend to such projects. They have been in- 
volved in many aspects of the PPP market, how- 
ever, including structuring deals and acting as 
lead underwriters in debt placements. The in- 
volvement of domestic banks may change in the 
future if a liquid, secondary market develops to 


7. Note that PPPs are often structured to include both 
construction of the asset (capital costs) and its main- 
tenance and operation (operational costs, including 
service delivery). 

8. Alternatively, some PPPs are structured so that the 
investors earn revenue from volume-based user 
charges (e.g., toll highways). 

9. Inthe United Kingdom, 70 per cent of debt financing 
has been in the form of bank loans, and 30 per cent 
has been through the bond market. Market partici- 
pants expect that an increasing share of financing will 
come from the bond market. 
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provide debt and equity investors with an exit 
opportunity. In the United Kingdom, where 
there is a longer history of PPPs and the market 
has achieved “critical mass,” investors have 
been able to reduce their PPP debt exposure 
through sales in the secondary market, most no- 
tably in the first-ever securitization of U.K. PPP 
loans. In November 2004, Depfa Bank Plc secu- 
ritized 24 PFI loans with a capital value of 
£392 million. 


PPP as an Investment 


Over the past few years, there appears to have 
been a greater appetite among Canadian institu- 
tional investors for longer-term investments, 
such as infrastructure. Defined-benefit pension 
funds, in particular, are increasingly viewing in- 
frastructure as a distinct asset class with unique 
properties relative to publicly traded equities 
and bonds. Infrastructure investment provides 
relatively stable long-term cash flows, as well as 
portfolio diversification, owing to its low corre- 
lation with publicly traded equities and, in 
some cases, a positive correlation with inflation 
(i.e., in regulated industries, where inflation is a 
key consideration in setting prices). Since the 
decline in global equity markets in 2000-03, 
defined-benefit pension funds have been in- 
vesting more in assets with characteristics that 
better match their liabilities, which are long 
term and often indexed to inflation. Since infra- 
structure, including PPPs, is a long-term finan- 
cial asset with cash flows that may be linked to 
inflation, it provides a good match to pension 
liabilities. Life insurers, whose liabilities are 
also long term have a much longer history of 
asset-liability matching. Recent industry consol- 
idation has also given the larger remaining 
insurers a greater capacity to make the large 
minimum investment typically required. 


Canadian pension funds began targeting infra- 
structure as a distinct asset class in about 2000. 
To date, investments have been made by only a 
handful of the largest public sector funds, partly 
because the investment required is large and be- 
cause internal resources must often be devel- 
oped to manage the asset class.!° A number of 
these funds plan to invest as much as 10 to 


10. Infrastructure funds provide a means by which pen- 
sion funds can invest without the responsibility of 
actively managing the investment. This is left to the 
fund manager. 


15 per cent of their aggregate assets in infrastruc- 
ture, although until recently, opportunities have 
been limited, particularly in Canada (Tuer and 
Woodman 2005). Most large investments have 
been made in foreign infrastructure projects, 
mainly in the United Kingdom, Australia, and 
the United States. 


Typically, DBFO PPPs provide less potential for 
the large equity investment preferred by public 
sector pension funds than, for example, an in- 
vestment in a privatized utility. Nonetheless, 
these types of PPPs have similar features, pro- 
viding investors with stable, long-term cash 
flows that, ideally, offer returns somewhere be- 
tween those typically earned on publicly traded 
equities and bonds. They are priced to take into 
account full life-cycle costs, including the cost of 
transferring certain functions and risks to the 
private sector. In other words, they are struc- 
tured so that the private sector assumes respon- 
sibility and is accountable for delivering the 
project on schedule and within budget. The pri- 
vate sector will also assume operational and, 
often, maintenance risks. Investors, particularly 
equity investors, have a greater level of account- 
ability and accept more risk than they would by 
simply purchasing a government bond. PPP in- 
vestments must therefore offer returns com- 
mensurate with this risk. 


Several of the projects listed in Table 1 were fi- 
nanced with capital from Canadian institution- 
al investors. Public sector pension funds have 
participated both as equity partners and in debt 
offerings, although most prefer equity. The On- 
tario Municipal Employees’ Retirement System 
(OMERS), one of the first pension funds to in- 


vest in infrastructure, has recently made its sin- 


gle largest infrastructure investment, as an 
equity partner, in the Bruce A Nuclear Restart 
project. Life insurers have typically participated 
only in debt offerings, both as individual inves- 
tors and through infrastructure funds. 


Developing a Viable PPP 
Market in Canada 


Although a number of PPP projects have been 
developed in Canada, the market is still consid- 
ered to be in its infancy relative to established 
markets. In contrast to the United Kingdom, for 
example, where there is an established PPP pro- 
gram that has tailored legislation and regulation, 
as well as ongoing, predictable long-term fund- 
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ing, Canadian PPPs have tended to be assessed 
on a case-by-case basis with no overall frame- 
work or strategy. As indicated earlier, a more co- 
ordinated, strategic approach to PPPs appears to 
be emerging in some Canadian jurisdictions, 
and PPPs are gaining wider use. 


In practice, establishing a viable PPP market is 
quite challenging. Long-term political commit- 
ment to PPP is required, and the appropriate in- 
frastructure and skills must be put in place to 
ensure an efficient, effective, and transparent 
process. Past experience with PPPs, both within 
Canada and in other jurisdictions, has demon- 
strated that, from a practical perspective, there is 
a long learning curve associated with the use of 
PPPs as a means of alternative asset procure- 
ment and service delivery.!! Nonetheless, Cana- 
dian governments have the advantage of being 
able to learn from their own past experiences 
and from the experiences of other jurisdictions. 


The United Kingdom, for example, created a 
centralized agency to coordinate PPP efforts 
(Partnerships U.K.) that has subsequently de- 
veloped a set of best practices for successful 
PPPs. These include political commitment at a 
policy level to encourage the private sector to 
develop the resources needed to bid for con- 
tracts, enabling legislation, development of pri- 
vate and public sector PPP expertise, project 
prioritization, standardized contracts, and a reg- 
ular and predictable flow of projects (deal flow) 
(International Finance Services 2003). Since 
1997, deal flow in the United Kingdom has 
been about 70 projects per year, with an aggre- 
gate value between £2.5 billion and £5 billion, 
excluding the very large transportation PPPs, 
such as the London Underground. 


The United Kingdom has identified two funda- 
mental requirements for a PPP: first, the private 
sector must bear some of the risk of the project, 
and second, the PPP must demonstrate VFM 
from a taxpayer perspective. !* In the United 


11. PPPs are often quite controversial, partly because of 
fears that greater use of them will result in an erosion 
of service quality and a loss of public sector jobs. 
There is an extensive literature on the economics of 
PPPs and on the benefits to the public sector and tax- 
payers that have accrued, as well as some of the mis- 
takes that have been made. For a discussion of some 
of the issues, see Allan (1999) and Poschmann 
(2003.) 

12. See Allan (1999) for a good discussion of this. 


39. 


Reports 


Kingdom and increasingly in Canada, VFM is 
determined by developing a public sector com- 
parator (PSC) for each project. A PSC is essen- 
tially a public sector alternative for delivering 
the service, and its development requires an ex- 
plicit identification and quantification of 
project risks. The comparison of the PSC and 
PPP is undertaken from the perspective of cost 
over the full life cycle of the project, in net 
present-value terms, looking at the costs and 
benefits of the PPP relative to those of tradition- 
al procurement. Government delivery would re- 
main the preferred option if the analysis fails to 
demonstrate that the PPP offers VFM relative to 
traditional procurement. 


It has been suggested that among the obstacles 
to the development of the PPP market in Cana- 
da are a lack of public knowledge of and sup- 
port for PPPs. At the forum, “Public-Private 
Partnerships: Dispelling the Myths,” held in 
Toronto in October 2005, speakers highlighted 
the importance of a high level of political sup- 
port and commitment to PPPs and to building 
an informed public debate to familiarize citi- 
zens with the issues. Other factors were iden- 
tified as similar to the best practices recognized 
by Partnerships U.K. 


One area where Canada differs from other 
countries is in the absence of active financial 
guaranty (monoline) insurers.!> Monolines en- 
hance the credit rating of lower-rated invest- 
ment-grade PPPs through the provision of an 
unconditional and irrevocable guarantee to 
continue the payment of interest and principal 
in the event of a default. Historically, mono- 
lines have not been active in Canada, ‘* but, 
to date, this has not been an impediment to fi- 
nancing projects. The large institutional inves- 
tors that have been investing in PPPs have been 
able and willing to hold lower-rated, invest- 
ment-grade debt. 


13. These insurers, are referred to as “monolines” 
because they are restricted to only one business 
line—insuring the repayment of third-party debt. 

14. Regulators have developed a tentative regime to regu- 
late monolines, supporting their entry into the domes- 
tic market. But a regime that would meet both the 
business needs of monolines and the regulator's pru- 
dential mandate has not been finalized. These firms 
have yet to enter the Canadian insurance market. 
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In summary, many of the conditions required 
to support the development of a Canadian PPP 
market are in place. Governments appear to be 
committed to investing in infrastructure, in- 
cluding PPPs. Within the private market, there 
is an appetite for longer-term financial assets, 
and there is a pent-up demand for those invest- 
ments in Canada. Adapting lessons learned 
from earlier experience with PPPs in Canada, 
and in other jurisdictions, should help to devel- 
op a viable, efficient PPP market. 
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Using the Contingent Claims Approach to 
Assess Credit Risk in the Canadian 


Business Sector 


Michal Kozak, Meyer Aaron, and Céline Gauthier 


n analyzing the financial system, central 

banks are interested in systemic risk. This 

can generally be taken to include risks that 

may lead to substantial problems for the fi- 
nancial system and ultimately result in a signif- 
icant decline in real GDP. Hence, monitoring 
the risks facing Canadian financial and non- 
financial corporate sectors is an important part 
of overall financial system surveillance. 


Risk in the corporate sector can be assessed in 
different ways. A large body of literature links risk 
to balance sheet ratios of profitability, liquidity, 
and leverage (Aaron and Hogg 2005; Altman 
1983; Vlieghe 2001). Other approaches use fi- 
nancial market information to assess risk. 


This report explores one such method, the con- 
tingent claims approach (CCA), which relies on 
both market information (including a measure 
of risk stemming from the volatility of market 
prices) and balance sheet information to model 
corporate credit risk. 


Although the CCA is an interesting modelling 
tool for analyzing credit risk, it is data and com- 
putationally intensive. It can also be difficult to 
implement, since it requires matching different 
types of data—usually obtained from different 
sources—for a large number of companies. 
Hence, judgment has to be exercised in balanc- 
ing the surveillance requirements with the cost 
of data gathering and integration. 


This report uses the Canadian non-financial 
corporate sector and the banking sector to ex- 
plore the implementation of the CCA for mac- 
rofinancial surveillance. It begins with a brief 
overview of the methodology, together with the 
issues that arise in applying CCA at a sectoral level. 
Next, CCA-based risk indicators are presented 
for some industry sectors and for the entire non- 
financial corporate sector. This is followed by 
an application to the Canadian banking sector. 
The report concludes with an evaluation of the 


CCA for macrofinancial surveillance, and out- 
lines further avenues of research. 


The CCA: Merton-Type 
Models 


Distance-to-default measure 


The CCA is a method that uses Black-Scholes 
option-pricing techniques to calculate the likeli- 
hood of corporate default. It is an extension of 
the Merton (1974) model based on the insight 
that a shareholder has an implicit call option on 
the value of the assets of the firm. The CCA uses 
both historical balance sheet data (leverage ra- 
tio) and timely and forward-looking equity 
market information (volatility of returns) to cal- 
culate a measure called distance to default (DD). 


Distance to default represents the number of 
standard deviations that the market value of a 
firm’s assets is away from the level of its liabili- 
ties. A higher DD (which means that the level of 
a firm’s assets is expected to be farther away from 
the level of its liabilities) is interpreted as a low- 
er risk of default. This could be caused by an im- 
proving leverage ratio, better asset returns, lower 
asset volatility, or any combination of these.! 


Market-based indicators derived from Merton 
models have several advantages over indicators 
that rely primarily on accounting data. Market 
indicators are forward looking, they are avail- 
able at a higher frequency, and the methods for 
extracting risk measures are broadly accepted.? 
On the other hand, market prices may reflect 
changes in attributes that could be unrelated to 


1. A brief overview of the Merton model is presented 
in the Appendix. 

2. European Central Bank (2005); Sveriges Riksbank 
(2005); Danmarks Nationalbank (2005); Persson 
and Blavarg (2003). 
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financial stability. For example, an increase in 
market prices would be reflected in a higher DD 
(lower default risk), even though the price in- 
crease was due to market overreaction to good 
news or herding behaviour, rather than being 
the result of improved fundamentals. Neverthe- 
less, market-based indicators have been shown 
to have leading information on corporate distress 
(Chan-Lau and Gravelle 2005; Chan-Lau, 
Jobert, and Kong 2004; Dionne et al. 2006; 
Tudela and Young 2003; and Gropp, Vesala, 
and Vulpes 2002). 


Assessing sector-level risk 


The CCA can also be used for sector analysis. 
This can be done by applying the CCA to each 
firm in the sector and aggregating the results 
into a sector measure. This approach has the ad- 
vantage of providing information on the distri- 
bution of individual DD measures, which 
allows the analysis to focus on the vulnerable 
tails of these distributions.* The disadvantage is 
in the cost of data integration, which can be 
substantial for frequent surveillance. 


An alternative approach is to apply the CCA to 
sector-level data (Gapen et al. 2004). This ap- 
proach treats each sector as a single firm by ag- 
gregating firm-level debt and equity information 
for all companies in a particular sector. Aggre- 
gating firm-level debt and equity information 
requires less computation and is easier to update 
regularly. Also, in aggregating the market values 
of equity and calculating its volatility, we implicitly 
take into account the individual volatilities and 
their correlations. This application of the CCA to 
sector-level data explicitly gives more weight to larg- 
er firms. Hence, these aggregate measures should 
be sensitive to systemic vulnerabilities arising 
from the deteriorating financial condition ofa large 
firm or that of a critical mass of smaller firms.* 


Regardless of the approach taken, it is important 

to recognize that extending Merton-type models 
to sector-wide analysis requires a different inter- 
pretation of the DD measure. It may not be ap- 


3. Aaron and Hogg (2005) follow this route, using dif- 
ferent balance-sheet ratios to construct an indicator 
of vulnerability in the corporate sector. 

4. Sector-level aggregation may mask the weak firms, 
since it implicitly assumes that the assets of one firm 
can be used to back up the liabilities of another firm, 
which is not strictly true. But a similar masking issue 
would arise if firm-level DD measures were averaged. 
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propriate to interpret a sector-level DD measure 
as a risk of “sector default.” But since the sector- 
level DD will reflect the risks of the underlying 
firms, it should reflect the overall vulnerability 
of the sector. 


This report uses both approaches. For the non- 
financial sector, where it is unlikely that any single 
non-financial corporation is systemically impor- 
tant, the CCA is applied to the sector-level aggre- 
gation.” For the major Canadian banks, which 
could be systemically important, the CCA is applied 
at both the individual and sector-level aggregation. 


Methodology and data 


All market data are from Thompson Financial 
Datastream. The balance-sheet data for the pub- 
lic non-financial companies are from the Globe 
and Mail database.° The balance sheet informa- 
tion for the Canadian banks was obtained from 
the monthly returns filed by the banks with the 
Office of the Superintendent of Financial Insti- 
tutions. The distance-to-default measures were 
estimated using the method set out in Chan- 
Lau, Jobert, and Kong (2004).’ 


Corporate bond defaults are measured by the num- 
ber of public companies that defaulted in a given 
year as a proportion of all companies in an in- 
dustry rated by Standard & Poor’s.® Because of 


5. There are over 1,500 non-financial public companies 
in Canada. 

6. The public companies in the Globe and Mail database 
represent 55 per cent of total assets of all companies 
(public and private) in the non-financial business 
sector in 2004, as reported by Statistics Canada, and 
the coverage varies by industry. For example, for the 
forestry industry, the share of assets of public compa- 
nies in the Globe and Mail database represents 45 per 
cent of total assets (private and public companies) in 
the industry. 

7. For non-financial companies, annual balance-sheet 
information was used to calculate the default barrier 
by adding current liabilities and half of long-term 
debt for all companies in an industry. Taking half of 
long-term debt is arbitrary and follows the practice 
presented in other studies. Total liabilities were used 
for the banks. Annualized equity volatilities were cal- 
culated at the beginning of every month, using a one- 
year rolling window of daily market values of equity. 
The monthly DD values were calculated following 
the procedure outlined in the Appendix. 

8. Not all of the companies in the Globe and Mail data- 
base are rated, and, therefore, data on bond defaults 
might not include the defaults of all companies in 
the Globe and Mail database. 


Table 1 


Correlation Between Distance to Default and Bond 
Defaults 
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data limitations, the sample period for the anal- 
ysis of the non-financial sector is 1991-2005. 


Assessing Risks in the Non- 
Financial Corporate Sector 


To assess the usefulness of the CCA for macrofi- 
nancial surveillance, we applied the CCA to the 
major non-financial corporate sectors. Each sec- 
tor underwent a preliminary examination of the 
leading-indicator properties of DD for corpo- 
rate bond defaults. 


Industry-level risk measure 


Charts 1 and 2 show DD for the forestry and 
manufacturing sectors. In both sectors, DD be- 
gan to decrease in 1997 and reached a trough in 
2001. Since 2001, DD has shown an upward 
trend, suggesting that risk in these sectors has 
decreased. 


The correlations between DD (and DD lagged 
one year) and bond defaults (Table 1) support 
the expected negative relationship.’ The high 
correlation in the forestry sector suggests that 
DD has some leading-indicator properties for 
corporate bond defaults, which is desirable for 
financial-stability surveillance. For the manu- 
facturing sector, contemporaneous correlation 
is also high, but one-year lagged correlation is 
rather low. Charts 1 and 2 suggest that DD may, 
indeed, have some leading-indicator properties 
for the sectors examined. 


Risk measures for the overall 
corporate sector 


Increased vulnerabilities in a small sector are 
likely to have a smaller risk of systemic impact 
than vulnerabilities in a larger sector. But a sec- 
tor’s size or its share of GDP or bank loans are 
not the only factors affecting its contribution to 
systemic risk. It is also important to take the cor- 
relation of risks among sectors into account. In 
this section, we propose two different ways to 
measure risk in the overall corporate sector. 


The first approach is to aggregate the balance- 
sheet and equity information of all companies 
and then calculate DD for the aggregate corporate 


9. Note that the correlations should be interpreted care- 
fully, since the relationship between DD and bond 
defaults is not linear, and only 14 years of annual 
data were studied. 
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sector. An alternative approach uses the market 
value of assets, one of the main outputs from 
the CCA. Since the whole corporate sector can 
be viewed as a portfolio containing the assets 
(in market value) of all the companies in the 
corporate sector, we propose the variance of the 
return on this portfolio as a proxy for the risk in 
the overall corporate sector. 


The resulting DD for the aggregate corporate 
sector seems to have some leading-indicator 
properties for bond defaults (Chart 3). The cor- 
relation between bond defaults and a DD 
lagged one year is high (-0.74) and is still signif- 
icant using a two-year lagged variance (-0.56). 
Even though the analysis covers a short period, 
this suggests that the corporate sector DD has 
some leading-indicator properties for credit 
risk. 


The variance of the corporate sector portfolio 
also seems to have some leading-indicator 
properties for bond defaults (Chart 4). The cor- 
relation between one-year lagged variance and 
bond defaults is very strong (0.84) and is still 
high using a two-year lagged variance (0.69), 
supporting the leading-indicator properties of 
the variance measure for bond defaults. !° 


Thus, both measures of aggregate credit risk 
seem to have some leading-indicator properties 
for bond defaults.'! As expected, there is over- 
lap in the information content of these two 
measures, which are highly correlated (-0.79). 


Assessing Risks in the 
Banking Sector 


In this section, the DD measure is used to assess 
the overall financial health of Canadian banks. 
The Canadian banking sector is proxied here by 
the six largest Canadian Banks (major banks). 
This is justified by the high concentration of 
Canada’s banking sector, where the major 
banks held approximately 91 per cent of the 
banking assets in Canada, as of January 2006. 


10. In comparison, the microdata indicator developed in 
Aaron and Hogg (2005) had a one-year lagged corre- 
lation of 0.46. See also Box 2 on page 11 of this issue. 

11. Asimilar correlation exercise with impaired business 
loans for banks gave much weaker results. 
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Chart 3 Distance to Default and Bond 
Defaults for the Aggregate 
Corporate Sector 
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Chart 4 Variance of Corporate Sector 
Portfolio and Bond Defaults for the 
Corporate Sector 
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Historical evolution of the risk 
measure 


The average DD for the major banks during the 
period 1982-2005 is presented in Chart 5.!* 
During this period, there have been important 
changes in the business practices of the major 
banks and in risk-management and risk-mitiga- 
tion techniques. !? 


Movements in DD can be broadly related to ma- 
jor credit developments at the banks. For exam- 
ple, the measure fell sharply in the early 1980s, 
when many developing countries were encoun- 
tering difficulties in servicing their debt, and 
was marginally below the mean in 1990 before 
the 1991 recession. Distance to default was also 
low following the crash in the technology sector 
in 2000-01 and the associated concerns about 
the exposure of some major banks to the telecom 
and cable sector. But there were also major de- 
clines around 1997-98, the period of extreme 
market volatility triggered by the 1997 Asian cri- 
sis and the 1998 Russian default/LTCM events, 
which are not thought to be particularly stress- 
ful for the major banks except, perhaps, for their 
market operations. Hence, these linkages must 
be interpreted cautiously, since changes in DD 
during the periods mentioned could be caused 
primarily by broader movements in the markets 
that might be only tangentially related to the 
risk exposure of Canadian banks. 


The underlying drivers of DD (assets/liabilities 
and asset volatility) have subsequently im- 
proved, which has resulted in the observed de- 
crease in risk (increase in DD) since that time. 
Of most interest is the strong increase in DD in 
2003-04. Although all DD drivers improved 
during those years, the main driver was a strong 
decrease in asset volatility. This could emanate 
from a number of sources, such as a fundamen- 
tal improvement in the riskiness of major 


12. The average DD is the asset-weighted average of each 
individual bank’s DD, computed using the procedure 
outlined in the Appendix. Although some informa- 
tion is lost in the aggregation process, it should pro- 
vide a good indication of important changes in the 
risks of major banks. 

13. For example, in the early 1990s, there was a major 
shift towards reliance on fee income at the expense of 
interest income, and the trading book expanded 
much more rapidly than the banking book. More- 
over, since the mid-1980s, residential mortgage lend- 
ing has risen at the expense of business lending. 


4/7 


Reports 


banks, or the banks may simply have benefitted 
from the low volatility of the stock market as a 
whole. To see if the latter is the case, a simula- 
tion was done using a scenario in which the vol- 
atility of the major banks’ equity returns to its 
sample mean.!4 Chart 5 indicates that, should 
this occur, the recent improvement in the DD 
measure would be substantially reduced but 
DD would still be at the historical average. 


Assessing risk diversification in 
the banking sector 


The average DD measure analyzed above does 
not explicitly account for diversification of risk 
among the major banks, which requires the in- 
corporation of correlations among these institu- 
tions. Calculating DD for a “representative 
bank” is one way to measure this benefit. !° 


As with the methodology used above for the 
non-financial corporations, DD for the repre- 
sentative bank is calculated by aggregating the 
major banks into a single entity. This procedure 
accounts for the correlation among the major 
banks and, hence, should include a measure of 
the diversification benefits. !° Distance to de- 
fault for the representative bank will be higher 
than the average DD because of diversification, 
and the difference between the two measures 
should reflect this benefit.!” The lower the 
correlation among institutions, the more the 
system as a whole will benefit from “diversi- 
fication” effects, and the larger the difference 
between the representative bank DD and aver- 
age DD will be. The results are shown in 
Chart 6. This difference reached a peak recently, 
indicating good diversification across major 


14. This simulation assumes that all input parameters are 
fixed except for the volatility of major banks’ equity, 
which returns to its sample average linearly over one 
year. The correlation between market value of equity 
and volatility is not significant, suggesting that this 
assumption is reasonable. A scenario where the vola- 
tility of the major banks’ equity returns to its 10-year 
average gave similar results. 

15. This approach has been used by the International 
Monetary Fund in its Article IV reports. 

16. The aggregate market capitalization of the major 
banks and the volatility of their equity, which are 
used as inputs into the model calculations, will, by 
definition, include the correlations among the 
equity-price movements of the major banks. 

17. In addition to the diversification effects, the differ- 
ence may also reflect the effects of aggregation. 
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banks and that the “sector” is expected to be re- 
silient to shocks. Note, however, that the profile 
for this measure follows the profile for the aver- 
age DD (Chart 5). This implies that the diversi- 
fication benefits seem to be reduced in times of 
greater stress (lower average DD).'® Hence, this 
diversification benefit should not be overstated. 
In addition, although the DD for the sector in- 
corporates the correlations, it does not account 
for second-round or network effects, which 
arise from the linkages between the constituent 
banks, except to the extent that movements in 
market prices incorporate such effects. 


Conclusion 


The CCA has advantages for macrofinancial sur- 
veillance over financial accounts measures, 
since it uses more timely and forward-looking 
information. These measures are gaining accep- 
tance among many central banks and interna- 
tional institutions as tools for monitoring 
systemic risks. 


The work summarized here shows that the CCA 
can be useful for analyzing systemic risks in the 
non-financial and financial corporate sector. 
Depending on the surveillance requirements, it 
can be applied at the firm level or at the aggre- 
gate sector level. 


Additional research is being done to better un- 
derstand the value of this tool. For example, 
Gropp, Vesala, and Vulpes (2002) suggest that 
DD leads downgrades of European banks by six 
to eighteen months. This result is being assessed 
for Canadian financial institutions. Research us- 
ing simulations is also being conducted to 
quantify the impacts of aggregation in apply- 
ing the CCA to sector-level analysis. Lastly, 
measures from the CCA are being incorporated 
into studies that are investigating the links be- 
tween corporate vulnerabilities and macro- 
economic variables. 


18. It is well known that in bad times, not only does the 
likelihood of defaults increase, but also the correla- 
tion of defaults. The underlying causes of this behav- 
iour and the methodologies to distinguish between 
them are still not well understood (Forbes and Rigo- 
bon 2002). 
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Appendix 
The Merton Model 


The methodology followed here is Merton's op- 
tion-based model of credit risk. The details of this 
methodology are explained in Chan-Lau, Jobert, 
and Kong (2004). The Merton model of credit risk 
treats the equity of a firm as a call option on the 
underlying assets of the firm. This formulation al- 
lows the calculation of an expected distance to de- 
fault (DD), which can be taken as a measure of the 
probability that the market value of the assets will 
be equal to or less than the liabilities (also known 
as the default barrier) over the chosen time hori- 
zon, which is taken here to be one year. 


More formally, the Merton equations for the pric- 
ing of a call option are: 


E = AN(d,)-Le”'N(d,) 


in( 4) + (+ 504 \r 
eg = aT. (1) 
o,/T 2 1 A 


E = market value of equity 

A = market value of assets 

N = the cumulative density function of the 

standard normal distribution 

L = value of liabilities 

r = 1-year treasury bill rate 

T = the chosen time horizon 

o, = asset volatility 

o, = volatility of equity. 


The Merton framework also links equity volatility 
and asset volatility through the following rela- 
tionship: 


GO, = N(d,)o,A . (2) 


Hence, given the book value of debt, the maturity, 
the firm’s equity value, and its volatility, the im- 
plied market value of its assets, and the asset 
volatility can be calculated by solving equations 
(1) and (2) simultaneously. Now, using the 
known values of the liabilities and the calculated 
values of assets and asset volatility from above, 
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the distance to default, which is a measure of the 
firm’s credit risk, can be calculated as: 


Die ee, (3) 


Note that a large DD is consistent with low risk, 
since the firm is a greater number of standard de- 
viations away from the default threshold, and vice 
versa. 


Given the assumptions of a standard normal dis- 
tribution for DD, the probability of default is cal- 
culated as follows: 


P jer = N(-DD) . (4) 


In practice, the probabilities of default calculated 
from Merton-type models do not map exactly into 
observed probabilities for firm default because 
they rely on risk-neutral pricing, which overstates 
the true probability of default. Hence, although 
this measure has been shown to be a complete 
and unbiased indicator of firm vulnerability, it is 
appropriate to think of it as a default-likelihood 
indicator (Gapen et al. 2004; Vassalou and Xing 
2004). Commercial vendors such as Moody’s 
KMV use historical data to map these calculated 
probabilities into estimated default frequencies. 
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Introduction 


he financial system and all of its various 

components (institutions, markets, and 

clearing and settlement systems) are sup- 

ported by a set of arrangements, including 
government policies, that influence its structure and 
facilitate its operation. Taken together, these ar- 
rangements form the financial system's infrastruc- 
ture. Experience has demonstrated that a key 
determinant of a robust financial system is the ex- 
tent to which it is underpinned by a solid well-devel- 
oped infrastructure. This section of the Review 
highlights work in this area, including that related 
to relevant policy developments. 


Every day, individual Canadians, businesses, 
and governments use various payment instru- 
ments to purchase goods and services and to 
make financial investments. For these transac- 
tions to be completed, financial institutions 
need a way to transfer funds and other assets 
among themselves on behalf of their customers 
or on their own accounts. The arrangements 
used to make these transfers among financial 
institutions constitute a clearing and settlement 
system. For a number of reasons, the Bank of 
Canada has a strong interest in the safe and effi- 
cient operation of major clearing and settle- 
ment systems. In the article, “The Bank of 
Canada’s Role in the Oversight of Clearing and 
Settlement Systems,” Walter Engert and Dinah 
Maclean set out the Bank’s mandate for regula- 
tory oversight of clearing and settlement sys- 
tems, the strategy that is followed, and the key 
activities relevant to the conduct of oversight. 
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The Bank of Canada’s Role in the Oversight 
of Clearing and Settlement Systems 


Walter Engert and Dinah Maclean 


very day, individual Canadians, busi- 

nesses, and governments use various 

payment instruments to purchase goods 

and services and to make financial in- 
vestments. These instruments include cash, 
cheques, debit and credit cards, e-money, and 
large-value electronic payment orders. All of 
these payment instruments, except cash, involve 
a claim on a financial institution such as a bank, 
credit union, or caisse populaire. And for all of 
these transactions to be completed, financial in- 
stitutions need a way to transfer funds among 
themselves on behalf of their customers, or on 
their own account. 


The arrangements used to make these transfers 
among financial institutions constitute a clear- 
ing and settlement system for these payments. 
More generally, a clearing and settlement sys- 
tem is the set of instruments, rules, and technol- 
ogies that facilitate the transfer of funds and 
other assets among the system participants. 


The Bank of Canada has a strong interest in the 
safe and efficient operation of major clearing 
and settlement systems, for a number of rea- 
sons. For instance, the system used to settle 
large-value payments among financial institu- 
tions is also the mechanism used to implement 
monetary policy in Canada.! 


In addition, since clearing and settlement sys- 
tems underpin virtually all of the transactions 
undertaken in the economy, their safe and effi- 
cient operation is important to the sound func- 
tioning of the economy. Disruptions in major 
systems can have serious implications for par- 
ticipants, which can extend to the financial sys- 
tem and to the economy more generally. 


1. Fora discussion of the implementation of monetary 
policy in the large-value payments system in Canada, 
see Howard (1998). 


As a result of these various considerations, the 
Bank of Canada oversees those clearing and set- 
tlement systems that are judged to have the po- 
tential to generate systemic risk. This article sets 
out the Bank’s mandate for such oversight, the 
strategy that is followed, and the key activities 
relevant to the conduct of oversight. 


The Bank’s Oversight 
Mandate 


The Payment Clearing and Settlement Act (PC- 
SA) was proclaimed by Parliament in July 1996. 
This legislation gives the Bank of Canada re- 
sponsibility and authority for the oversight of 
major clearing and settlement systems operat- 
ing in Canada, for the purpose of controlling 
systemic risk. In this context, systemic risk is de- 
fined as the risk that the default of one partici- 
pant in a clearing and settlement system could 
lead, through the activities of the system, to the 
default of other institutions or systems. 


A clearing and settlement system brings togeth- 
er various financial system participants in a 
common arrangement, such as a clearing house, 
where the participants are explicitly interlinked 
so that the behaviour of one participant can 
have implications for others. In such an ar- 
rangement, each participant could face poten- 
tially significant risks and liabilities depending 
on the behaviour of other participants and on 
the design of the system. As a result, spillover or 
domino effects with broader economic conse- 
quences can occur if the system is not properly 
designed and operated. 


The PCSA is the government's recognition of the 
essential role of major clearing and settlement 
systems in the Canadian economy, and of the 
importance of their regulatory oversight. Cana- 
da was the first G-10 country to adopt legisla- 
tion that specifically requires the central bank to 
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oversee the control of systemic risk in major 
clearing and settlement systems. 


In establishing the oversight role of the Bank of 
Canada with regard to the design and operation 
of clearing and settlement systems, the PCSA: 


e provides for the collection of information 
from clearing and settlement systems to 
determine their eligibility for oversight, and 
to determine whether the operation of an 
eligible system has the potential to create 
systemic risk; 


e empowers the Bank to designate an eligible 
system as being subject to Bank of Canada 
oversight, where the Governor is of the 
opinion that such a system may be operated 
in a manner that could pose a systemic risk;? 


e requires the Bank to satisfy itself that desig- 
nated clearing and settlement systems have 
appropriate risk controls in place to deal 
with potential systemic-risk concerns; 


e requires every designated system to provide 
the Bank of Canada with reasonable notice 
in advance of any change to be made that is 
of a significant nature in relation to the des- 
ignated system; 


e provides the Bank with the authority to 
approve the participation of authorized for- 
eign banks in a designated system; 


e provides the Governor of the Bank with the 
power to issue written directives to the oper- 
ator of a designated system to refrain from 
actions that, in the opinion of the Governor, 
are likely to result in systemic risk being 
inadequately controlled, or to take actions 
to remedy a situation in which, in the opin- 
ion of the Governor, systemic risk is likely 
being inadequately controlled;? and 


e provides that failure to comply with the Act, 
with a request for information from the 
Bank, or with a directive, can lead to legal 
proceedings and court orders to comply and 
to the assessment of penalties. 


2. For such designation to take effect, the Minister of 
Finance must agree that it is in the public interest to 
designate the clearing and settlement system. 

3. For such a directive to take effect with regard to a sys- 
tem established by federal statute, the Minister of 
Finance must agree with the issuance of the directive. 
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The Bank’s Oversight Strategy 


The Bank of Canada has stressed several key 
principles to frame its oversight strategy and to 
guide the conduct of its oversight activities. 


e The Bank judges whether a designated clear- 
ing and settlement system meets its mini- 
mum standards (see below), but the Bank 
does not specify or decide how a system 
should meet these standards. System owners 
and operators determine how to meet the 
Bank’s standards, which leads to efficient 
solutions. 


e The Bank promotes a co-operative approach 
for voluntary action by a designated system 
to meet its concerns. 


e The Bank stresses transparency. The Bank 
aims to develop policies that are well 
founded, clear, and publicly available. 


Essentially, the Bank’s oversight strategy is to es- 
tablish minimum standards that condition the be- 
haviour of designated systems to control systemic 
risk. Private sector system operators, in turn, find 
the most efficient way of meeting these con- 
straints. In addition, as a system evolves, Bank 
staff review the design and rule changes proposed 
by system operators to satisfy themselves that sys- 
temic risk continues to be well controlled. The 
Bank also periodically confirms that systems are 
operating as expected to mitigate systemic risk; for 
example, through audits. 


The private sector's central role in designing and 
operating systems, subject to minimum stan- 
dards established by the Bank of Canada, is im- 
portant for achieving both safe and efficient 
systems. For example, significant private sector 
involvement is an important reason why Cana- 
da’s large-value payments system is based on 
the netting of payment orders, as opposed to 
real-time gross settlement (RTGS) principles.* 


4. RIGS refers to the continuous (real-time) settlement 
of funds or securities transfers individually, on an 
order-by-order basis. Netting refers to a process 
whereby individual obligations among system partic- 
ipants are offset against one another (over a day, for 
example) to produce a single net payable or receiv- 
able balance for each participant. This considerably 
reduces the number and value of obligations to be 
settled, which, in turn, can reduce risks and costs. 
However, netting systems are more complex analyti- 
cally and from a legal perspective, compared with 
RTGS-based systems. For more on netting and risk 
management, see Engert (1993). 


More generally, the Bank’s approach to over- 
sight provides incentives for the safe and effi- 
cient operation and evolution of systemically 
important clearing and settlement systems. 


Implementing Oversight 


Governance 


Responsibility for decision making on oversight 
issues rests ultimately with the Governor and 
deputy governors of the Bank. Under the PCSA, 
the Governor has specific responsibilities for 
key oversight decisions, such as the designation 
of systems and the issuance of directives. 


In practice, the Governor has delegated some 
decision-making powers to the Deputy Governor 
responsible for Financial Stability and to the 
Bank’s Adviser for Regulatory Policy—the key 
operational officer for oversight at the Bank. 
Strategic considerations, such as policy develop- 
ment, are also discussed by the Bank’s Financial 
System Committee, a committee that includes 
all of the Bank’s deputy governors. 


A number of important activities are required to 
support the Bank’s oversight role, and the main 
ones are described in the rest of this section. 


Establishing minimum standards 


As noted above, the Bank establishes minimum 
standards for designated clearing and settle- 
ment systems, and system operators determine 
how to best meet those standards. The Bank’s 
Guideline Related to Bank of Canada Oversight 
Activities under the Payment, Clearing and Settle- 
ment Act sets out the general risk-control frame- 
work for designated systems. The Guideline also 
provides the specific minimum standards that 
designated systems are expected to meet so 
as to control systemic risk. (The Guideline is 
available on the Bank of Canada’s website at 
http://www.bankofcanada.ca/en/financial/ 
guide2002.html.) 


The Bank’s minimum standards incorporate the 
principles and recommendations contained in 
the following reports, prepared collaboratively 
by central banks and securities markets regula- 
tors to guide the development of oversight pol- 
icy around the world. 
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e Core Principles for Systemically Important Pay- 
ment Systems, Committee on Payment and 
Settlement Systems (CPSS), January 2001. 


e Recommendations for Securities Settlement Sys- 
tems, Report of the CPSS-IOSCO Joint Task 
Force on Securities Settlement Systems, Novem- 
ber 2001. (IOSCO refers to the International 
Organization of Securities Commissions. ) 


e Recommendations for Central Counterparties, 
Report of the CPSS-IOSCO Joint Task Force, 
November 2004. 


Bank staff participate actively in the internation- 
al committees that establish and review these 
standards for systemically important systems.” 


Designation as systemically important 


Under the PCSA, the Bank of Canada reviews el- 
igible clearing and settlement systems for their 
potential to pose systemic risk. A system is eligi- 
ble for review by the Bank if 


e it has three or more participants, one of 
which is a bank; 


e it clears or settles Canadian-dollar payment 
obligations; and 


e the payment obligations are ultimately set- 
tled through accounts at the Bank of Can- 
ada. 


If the Governor of the Bank forms the opinion 
that a system has the potential to pose systemic 
risk, the system may be designated as subject to 
the PCSA, provided the Minister of Finance 
agrees that this is in the public interest. 


When deciding if a system should be designated 
under the PCSA, the Bank considers 


e the size of individual payment obligations 
and the aggregate value of payment obliga- 
tions processed by the system on any given 
day; 


e the size of payment obligations owed to and 
by participants in the system relative to each 
participant's capital; and 


5. These reports are available on the Bank for Interna- 
tional Settlements website at http://www.bis.org/ 
cpss/index.htm. For a discussion of the development 
of these international standards and their application 
in Canada, see Goodlet (2001). 
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e the role played by the system in supporting 
transactions in financial markets or in the 
economy more generally. 


Systems that handle small-value payments 
(either as individual payments or aggregate 
payment obligations) are unlikely to be desig- 
nated, since they typically do not pose systemic 
risk. Nevertheless, the Bank monitors such sys- 
tems for changes in their situation. Systems that 
handle large-value payment obligations are much 
more likely to generate systemic risk, and so are 
much more likely to be designated. 


The following clearing and settlement systems 
have been designated as being subject to the 
PCSA: 


e the Large Value Transfer System, which 
clears and settles large-value payments; 


e CDSX, which clears and settles securities 
transactions; and 


e CLS Bank, which clears and settles foreign 
currency transactions. 


Box 1 provides brief descriptions of major clear- 
ing and settlement systems in Canada. 


Assessment and review of systems 


Following designation, and central to the over- 
sight process, the Bank assesses whether a desig- 
nated system meets the minimum standards set 
out in the Guideline. Such assessments are made 
at the time that the system is initially designated 
and when significant changes are proposed by 
the operators of the system. 


Bank staff also conduct ongoing reviews of des- 
ignated clearing and settlement systems so as to 
be aware of current and emerging trends. Im- 
portantly, as systems evolve and develop, the 
Bank assesses proposed changes and must be 
satisfied that systemic risk remains controlled. 


An important part of the Bank’s oversight program 
is an annual audit of designated systems. In the 
case of the LVIS and CDSxX, this audit is conducted 
in accordance with provisions of the Canadian 
Institute of Chartered Accountants Handbook 


6. Bank of Canada staff were also involved in discus- 
sions regarding the design of the three designated sys- 
tems (the LVIS, CDSX, and CLS Bank) during their 
development, with a particular interest in adequate 
risk containment in these systems. 
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regarding opinions on control procedures at a 
service organization. The Bank of Canada can 
influence the scope of the audit and can discuss 
the results with the auditors. 


Given the global nature of CLS Bank, over- 
sight is conducted according to a co-operative 
arrangement involving 20 central banks (Box 1). 
Since the operating organization of CLS Bank is 
incorporated under U.S. and New York State 
laws, the U.S. Federal Reserve is the primary su- 
pervisor and lead overseer of CLS Bank.’ 


The Federal Reserve supervises CLS Bank partly 
on behalf of the co-operative oversight group of 
central banks. This group meets regularly (at 
least twice a year) to consider issues related to 
foreign-exchange-settlement risk and to the 
oversight of CLS Bank. In this context, the Federal 
Reserve provides an annual supervisory report on 
CLS Bank, as well as information regarding signif- 
icant developments affecting CLS Bank. More 
generally, the Federal Reserve responds to con- 
cerns and questions from members of the over- 
sight group, as needed. In its conduct of oversight, 
the Federal Reserve applies the principles and 
recommendations developed collaboratively by 
the G-10 central banks and securities regulators 
(noted above). 


Managing relations with system 
operators 


An important part of carrying out the Bank of 
Canada’s oversight mandate is fostering effective, 
co-operative relations with the operators of des- 
ignated systems. System operators have ongoing 
legal obligations to provide advance informa- 
tion on proposed changes to rules or to system 
design, and to co-operate with regard to annual 
audits. For its part, the Bank is responsible for 
making its requirements and expectations clear, 
for responding to system developments promptly, 
and for raising any concerns expeditiously. 


Both the Bank and the system operators benefit 
from co-operative and timely interaction. And 


7. Given that CLS Bank is incorporated under U.S. laws 
as an Edge Act Corporation (a special-purpose bank), 
and that the vast majority of foreign currency trades 
involve the U.S. dollar, which has implications for 
U.S.-dollar markets, the Federal Reserve has strong 
incentives for ensuring the sound oversight of CLS 
Bank. 


Box 1 


Major Clearing and 
Settlement Systems in 
Canada! 


The Large Value Transfer System (LVTS) is an 
electronic transfer system that processes large- 
value Canadian-dollar payments. Average daily 
number of transactions processed: about 
18,000. Average daily value of transactions: 
$145 billion. Owned and operated by the Ca- 
nadian Payments Association. Designated by 
the Bank of Canada for oversight. 


CDSxX clears and settles securities transactions 

in Canada. Average daily number of trades set- 
tled: about 300,000. Average daily gross value 

of trades settled: $200 billion. Owned and op- 
erated by The Canadian Depository for Securi- 
ties Limited. Designated by the Bank of Canada 
for oversight. 


CLS Bank is a global system that clears and set- 
tles foreign exchange transactions. Average dai- 
ly number of trades settled: about 220,000. 
Average daily value of trades settled: US$2.6 
trillion. Owned by a consortium of major inter- 
national banks through CLS Group Holdings 
AG (London); operated by CLS Bank Interna- 
tional in New York. Overseen cooperatively by 
a group of central banks whose currencies are 
settled by CLS Bank. The U.S. Federal Reserve is 
the lead supervisor and oversight agency. Cana- 
dian-dollar operations have been designated by 
the Bank of Canada for oversight. 


The Automated Clearing Settlement System 
(ACSS) processes paper-based and electronic 


payment items, largely retail (small-value) pay- 


ments. Average daily number of transactions 
processed: about 20 million. Average daily val- 
ue of transactions: $18 billion. Owned and op- 
erated by the CPA. Not designated for oversight 
by the Bank of Canada. 


The Canadian Derivatives Clearing Corpora- 
tion (CDCC) is a clearing house for derivative 
instruments traded on the Montreal Stock Ex- 

change, which is also the owner of CDCC. Not 
designated for oversight by the Bank of Canada. 


1. For more information on these systems, see the 
Bank of Canada’s website: <www.bankofcan- 
ada.ca/en/financial/payments.html>. 
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the Bank seeks to establish arrangements where- 
by it receives advance information on proposed 
rule and system changes. This provides opportuni- 
ties for discussion early in the design-change 
process, so that any concerns can be dealt with 
efficiently. To this end, the PCSA authorizes the 
Bank to enter into an agreement with the operators 
of a designated system to establish a framework 
for interaction on matters related to the control 
of systemic risk. 


Primary responsibility for the reliable day-to-day 
functioning of a designated clearing and settle- 
ment system rests with the system's operator 
and participants. The Bank, in carrying out its 
oversight responsibilities, does not ordinarily 
get involved in the operations of designated sys- 
tems. The Bank does, however, provide regular 
operational services to clearing and settlement 
systems, which are discussed in Box 2. 


Coordination 


The Bank also needs to coordinate its oversight 
activities with other involved agencies. For in- 
stance, the federal Department of Finance over- 
sees the activities of the Canadian Payments 
Association (CPA) generally, following from 
provisions of the Canadian Payments Act (2001). 
The CPA also owns and operates the LVTS, which 
is subject to oversight by the Bank of Canada. 
Accordingly, the Department of Finance and the 
Bank of Canada routinely consult and exchange 
views with regard to CPA activities of mutual in- 
terest. As well, the Bank provides advice to the 
Department of Finance on the development of 
federal policy more generally regarding payments 
system issues in Canada. To facilitate such inter- 
action, officials of the Bank and the Department 
of Finance meet regularly (as the Payments Ad- 
visory Committee).® 


The Bank of Canada coordinates its oversight of 
CDSX with the Ontario Securities Commission 
and the Quebec Autorité des marchés financiers. 
In addition, as discussed above, the Bank partic- 
ipates in a co-operative oversight arrangement 
regarding CLS Bank, with other central banks 
around the world. 


The Bank of Canada has additional roles that 
are associated with its oversight responsibilities. 


8. The Bank of Canada is also involved in the gover- 
nance of the CPA (Box 3). 
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Box 2 


Bank of Canada Operational Roles in Clearing and 
Settlement Systems 


As well as oversight, the Bank of Canada has oper- e The Bank of Canada is also a participant in the 

ational roles related to clearing and settlement LVTS, ACSS, and CDSxX, processing a small 

systems. number of transactions on its own behalf. 

e The Bank of Canada provides settlement assets, These operational roles are conducted separately 
through Bank of Canada accounts and stand- from oversight activities. But operational expertise 
ing liquidity facilities, for LVTS participants.’ can inform oversight decisions when assessing 


e The Bank takes pledges of collateral from LVTS ane Opes eee eee 


participants to facilitate risk management in 
that system. 


e The Bank acts as settlement agent for CDSX. 
In this regard, the Bank provides a settlement 
account to CDSX to eliminate “banker risk” 
for this system. The Bank receives, through the 
LVTS, payments from CDSX participants that 
owe funds to CDSX, and the Bank subsequently 
makes payments to participants entitled to receive 
funds from CDSX. 


e Similarly, the Bank acts as settlement agent for 
CLS Bank, by providing a settlement account 
to CLS Bank and by receiving and then making 
Canadian-dollar payments through the LVTS 
as agent on behalf of CLS Bank. 


e To mitigate major disruptions caused by oper- 
ational failure of the LVTS, the Bank is pre- 
pared to assist, if necessary, by entering 
payments directly across participants’ settle- 
ment accounts with the Bank of Canada. A 
similar contingency service is provided for 
CDSX: 


e Similarly, to mitigate major disruptions caused 
by operational failure of a Canadian settle- 
ment member of CLS Bank, the Bank of 
Canada is prepared to assist, if necessary, by 
entering payments directly across CLS Bank's 
and participants’ settlement accounts with the 
Bank of Canada. 


e The Bank is the banker for the federal govern- 
ment, and for some foreign central banks and 
intergovernmental organizations, and processes 
large-value transactions on their accounts. 


1. For more on these arrangements, see Daniel, 
Engert, and Maclean (2004-05). 
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Box 3 


The Bank of Canada and 
Governance of the 
Canadian Payments 
Association 


The Canadian Payments Association (CPA) is a 
non-profit organization created by an Act of 
Parliament in 1980. Its mandate is to establish 
and operate national payments systems, to fa- 
cilitate the interaction of the CPA's systems 
with others involved in the exchange, clearing, 
and settlement of payments, and to facilitate 
the development of new payment methods and 
technologies. 


The CPA also has public-policy objectives to 
promote the efficiency, safety, and soundness 
of its clearing and settlement systems and to 
take into account the interests of its users. 


The CPA is governed by a 16-person Board of 
Directors, three of whom are appointed by the 
Minister of Finance. As well, a senior officer of 
the Bank of Canada is the Chair of the CPA's 
Board of Directors. 


Since the CPA operates the LVTS, which has 

_ been designated for oversight by the Bank of 
Canada, the CPA Chair and the Bank’s over- 
sight responsibilities are separated within the 
Bank, and an arm’s-length relationship is main- 
tained. Accordingly, there are separate report- 
ing lines for these roles within the Bank. The 
CPA Chair does not have any oversight role or 
responsibilities, and the CPA Chair never repre- 
sents or speaks for the Bank with regard to over- 
sight matters. 
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For example, the Bank participates in the Finan- 
cial Institutions Supervisory Committee (FISC), 
a forum of federal agencies that facilitates the 
exchange of information related to the supervi- 
sion of federally regulated financial institu- 
tions.” The Bank has a responsibility to inform 
its FISC partners about key developments in 
clearing and settlement systems that could af- 
fect risks faced by individual institutions and by 
the financial system more generally. 


Finally, the Bank has a number of broader inter- 
national responsibilities that arise from its over- 
sight role. These include participating in the 
Committee on Payment and Settlement Sys- 
tems (CPSS), as indicated above. The CPSS is 
the central bank committee that collaboratively 
sets standards that guide oversight policies 
around the world. As well, the CPSS conducts 
analysis and research on a range of issues rele- 
vant to clearing and settlement systems. (For 
more on the CPSS, see http://www.bis.org/cpss/ 
index.htm. ) 


Research 


Research by Bank of Canada staff on risk issues, 
specific clearing and settlement systems, and 
the more general payments environment is im- 
portant for developing the knowledge required 
to provide policy advice for oversight. This re- 
search also helps support the Bank’s contribu- 
tions to international committees, including 
those that develop standards for systemically 
important systems. A challenging research agen- 
da is also important for attracting and retaining 
staff and for staff development.! 


9. The Bank also has a broad interest in the FISC, owing 
to the Bank’s role in the financial safety net as the 
lender of last resort. The FISC is comprised of the 
Superintendent of Financial Institutions, the Gover- 
nor of the Bank of Canada, the Chair of the Canada 
Deposit Insurance Corporation, the Deputy Minister 
of Finance, and the Commissioner of the Financial 
Consumer Agency of Canada. For more on the FISC 
and related matters, see Engert (2005) and Daniel, 
Engert, and Maclean (2004-05). 

10. For recent examples of such research, see Northcott 
(2002); McPhail and Vakos (2003); McVanel (2005, 
2006); Arjani (2005, 2006); Chande, Lai, and O’Con- 
nor (2006); and Garcia and Gengay (2006). 
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Concluding Remarks 


Much of the Bank of Canada’s analysis of clear- 
ing and settlement systems is provided through 
its various publications, such as the Bank of Can- 
ada Review and, especially, the Financial System 
Review. In addition, the Bank's website presents 
substantial information on clearing and settle- 
ment systems, with emphasis on the Bank of 
Canada’s roles and activities. Staff working pa- 
pers provide related analysis and research. 
Comments on all of these documents are wel- 
comed. 


In the past, the Bank of Canada has provided a 
high-level annual summary of its oversight ac- 
tivities in its Annual Report. Starting in this issue 
of the Financial System Review, a more detailed 
annual summary will be provided as an article 
in the Policy and Infrastructure Developments 
section to allow fora fuller account of the year’s 
activities. 
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Introduction 


ank of Canada staff undertake research 

designed to improve overall knowledge 

and understanding of the Canadian and 

international financial systems. This work 
is often pursued from a broad system-wide perspective 
that emphasizes linkages across the different parts 
of the financial system (institutions, markets, and 
clearing and settlement sytems), linkages between 
the Canadian financial system and the rest of the 
economy, and linkages to the international environ- 
ment, including the international financial system. 
This section summarizes some of the Bank’s recent 
work. 


In the article, “The Impact of Unanticipated De- 
faults in Canada’s Large Value Transfer System,” 
Darcey McVanel examines how robust individ- 
ual participants in Canada’s Large Value Trans- 
fer System (LVTS) are to defaults by other 
participants in the system. The LVTS is designed 
to meet international risk-proofing standards at 
a minimum cost to participants in terms of col- 
lateral requirements. It does so, partly through 
collateralized risk-sharing arrangements, where- 
by participants may incur losses if another par- 
ticipant defaults. The LVTS is designed to be 
robust to default. Its rules, however, do not 
mean that individual participants are robust to 
default. The author studies participants’ robust- 
ness to default by simulating unanticipated de- 
faults, calculating the loss allocations that other 
participants would have to bear, and comparing 
these loss allocations with participants’ collater- 
al in the LVTS and with their capital positions. 
She finds that all participants are able to with- 
stand the loss allocations that result from the 
largest defaults that she can simulate using 
actual LVTS data. 


Many countries prohibit large shareholdings in 
their domestic banks. In “Ownership Concen- 
tration and Competition in Banking Markets,” 
Alexandra Lai and Raphael Solomon ask wheth- 
er such prohibitions hinder competition. The 


authors study a loans market with two banks. 
Managers choose loan levels and appropriate 
part of the cash flow; either a controlling share- 
holder or the manager chooses the bank’s debt. 
The holders of large blocks of shares (block- 
holders) are more likely to win control. The 
authors show that banks with controlling block- 
holders would issue more debt, since the block- 
holder “disciplines” the manager by reducing 
free cash flow. More debt leads the manager to 
issue more loans, thus providing a more com- 
petitive market. Since controlling blockholders 
result in increased competition, shareholding 
restrictions inhibit competition. The authors ig- 
nore possible self-dealing by blockholders, but 
note that good governance and banking super- 
vision can address self-dealing. The authors 
conclude that prohibitions on concentrated 
ownership merit further study. 


Central bankers have a long-standing interest in 
how financial assets move together over time 
and, in particular, during times of market stress. 
To understand this, central bankers need a mod- 
el of the time-varying covariance matrix of asset 
returns. In “Using High-Frequency Data to 
Model Volatility Dynamics,” Gregory H. Bauer 
presents a new model of the covariance matrix 
that he developed with Keith Vorkink of MIT. 
The model has several advantages over existing 
methods. High-frequency data are used to con- 
struct daily estimates of the volatilities of, and 
correlations between, stocks with different mar- 
ket capitalizations. A new mathematical tech- 
nique is then used to model the evolution of 
this matrix over time. The authors show that 
this evolution can be explained by a small num- 
ber of variables. In the future, they hope to use 
the model to understand the dynamics of inter- 
national assets. 
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The Impact of Unanticipated Defaults in 
Canada’s Large Value Transfer System 


Darcey McVanel* 


anada’s Large Value Transfer System 

(LVTS) is designed to meet international 

risk-proofing standards at a minimum 

cost to participants in terms of collateral 
requirements.' It does so partly through collat- 
eralized risk-sharing arrangements whereby 
participants may incur losses if another partici- 
pant defaults, but the system itself is robust to 
default. The LVTS is designed so that participants 
pledge sufficient collateral to cover at least the 
largest possible payment obligation to the system. 
This does not mean, however, that individual 
participants are robust to default. Participants are 
responsible for managing their own risks to pro- 
tect themselves from potential losses stemming 
from the default of another participant. In the 
paper summarized here, the ability of partici- 
pants to withstand such defaults is assessed by 
simulating unanticipated defaults in the LVTS. 
(in reality, there have not been any defaults in 
the LVTS.) 


Key Features 


The LVTS forms the core of the Canadian pay- 
ments system. It substantially reduces systemic 
risk and allows Canada to meet the best interna- 
tional practices for handling large-value payments 
by applying the following risk-control elements: 


e The net amount that each participant is per- 
mitted to owe is subject to bilateral and 
multilateral limits. Individual payments are 
subject to risk controls to ensure that they 
do not exceed these limits. 


e At the beginning of each business day, par- 
ticipants pledge collateral to the Bank of 


For a full description of the LVTS, see Dingle (1998). 

A participant is in default if it cannot meet its end-of- 
day net debit position. 

* — This article summarizes a recently published Bank of 
Canada working paper (McVanel 2005). 


NO Re 


Canada with a value sufficient to cover the 
largest permitted net debit position from a 
single participant. This will provide the 
liquidity required to settle the system should 
one of the participants default. 


e The Bank of Canada guarantees settlement 
in the extremely unlikely event that more 
than one participant defaults on a single day 
and that the sum of the exposures exceeds 
participants’ pre-pledged collateral. 


These elements provide participants with cer- 
tainty of settlement for those payments that 
pass the risk-control tests. 


Participants can send their payments through 
one of two payment streams. In the first stream, 
participants pledge their own collateral to cover 
their obligations. This stream is referred to as 
“defaulter pays,” since, in the case of a default, 
the defaulter’s own collateral is used to generate 
liquidity to settle the system. The second stream 
is termed “survivors pay,” since, in the case of a 
default, the non-defaulting participants share 
the costs of settling the defaulter’s obligations. 
While participants in this stream clearly bear 
risks related to the exposures of other partici- 
pants, this stream has much lower collateral 
costs than the first. 


In the survivors-pay stream, participants deter- 
mine the limits of the exposure they are willing 
to assume vis-a-vis other participants and ex- 
tend lines of credit accordingly. Each participant 
must then pledge collateral to cover a standard 
percentage (currently set at 24 per cent) of the 
largest bilateral credit limit (BCL) it has extended 
to any other participant. This is the maximum 
amount that the participant will have to con- 
tribute if one or more participants to which it 
has granted a BCL defaults. On the reciprocal 
side, each participant can incur a net bilateral po- 
sition equal to the BCL that has been estab- 
lished for it by the grantor and a net multilateral 
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position equal to a fixed percentage of the sum 
of the credit lines granted to it. (See Box 1 for an 
example.)> 


Participants who end the day with an overall net 
debit position must find either the funds or 
the collateral to settle their position; otherwise, 
the participant is in default.? Since participants 
in the survivors-pay stream can incur a net debit 
position that exceeds their collateral, default is 
possible in the LVTS. 


If a participant defaults, its own collateral will 
first be used to absorb its losses. Other partici- 
pants will then share in the remaining losses in 
proportion to the size of the BCLs they have 
granted to the defaulter. Participants have con- 
trol over the size of the BCLs that they grant to 
the defaulter. They also have the incentive to set 
them small enough to be able, from a solvency 
perspective, to withstand the losses incurred in 
the event of another participant's default. In this 
study, maximum-impact defaults are generated 
based on actual LVTS data in order to test 
whether participants are indeed setting BCLs at 
a level sufficient to withstand their losses. 


Methodology and Data 


The study period spans the 170 business days 
from 1 March to 29 October 2004. The average 
daily volume and value of payments over this 
period were 17,063 and $130.2 billion, respec- 
tively. Data on participant transactions, collat- 
eral, and bilateral credit limits are used to 
determine participants’ maximum positions, 
shortfalls, and loss allocations.® Participants’ 
Tier 1 capital is used to determine whether they 
can withstand their losses.° 


If a participant is closed by its regulator during 
the LVTS day, it will immediately become ineli- 
gible for further participation in the system. Our 
defaults are generated by assuming that each 


3. Fora more detailed discussion of credit limits in the 
LVTS, see McPhail and Senger (2002, 46). 

4. Participants can use both the collateral supporting 
their defaulter-pays obligations, as well as their survi- 
vors-pay collateral. 

5. We thank the Canadian Payments Association for 
providing these data. 

6. Data for federally regulated financial institutions are 
obtained from the website of the Office of the Super- 
intendent of Financial Institutions, and data for all 
others from the websites of the institutions them- 
selves. 
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Box 1 


Example of Credit Limits 


Participant A-grants a BCL of 10 to partici- 
pant B and one of 20 to participant C. 


A must therefore pledge collateral of 0.24 (20). 


B and C grant BCLs to A equivalent to the 
BCL granted to them by A. 


A can incur a net debit position of: 


e upto 10 withB 
e upto 20 withC 
e overall (B+C) up to 0.24 (10+20) =7 


(Note that, since there are 15 participants in 
the LVTS, the multilateral constraint is less 
restrictive than this example would suggest.) 


Chart1 Size Distribution of Participants’ 


Losses 

Frequency 
9,000 9,000 
8,000 8,000 
7,000 = 7,000 
6,000 5 6,000 
5,000 z 5,000 
~ 4,000 4,000 
3,000 3,000 
2,000 2,000 
1,000 1,000 
0) 0) 

0 200 400 600 800 
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participant is closed by its regulator and is, 
therefore, ineligible to participate after the 
point when it reaches its maximum net debit 
position. Participants’ maximum negative posi- 
tions are found by simulating actual LVTS activity 
over our time period, using the Bank of Finland 
Payment and Settlement Simulator.’ In each 
case, this position is compared with the partici- 
pant’s collateral to determine whether survivors 
would incur losses. Survivors’ losses are then 
calculated according to LVTS Rules, with survi- 
vors sharing in the losses in proportion to the 
size of the bilateral credit limit that they granted 
to the defaulter.® Survivors’ losses are compared 
with participants’ Tier 1 capital holdings, and 
participants are deemed able to withstand their 
loss if their Tier 1 capital after the loss exceeds 
the level required by their regulator. 


Results 


A participant is said to have incurred a shortfall 
in each case where it is closed with a net debit 
position that exceeds the value of its collateral. 
Shortfalls occur in almost half of all cases. The 
size of the average shortfall is relatively small, 
about 20 per cent of the maximum allowed 
(based on BCLs granted), and on each partici- 
pant’s worst day, shortfalls are, on average, 
about 80 per cent of the maximum possible. 


Chart 1 illustrates the size distribution of survi- 
vors’ loss allocations, which are generally very 
small. Large participants bear nominal losses 
that are approximately four times larger than 
those of small participants, implying that the 
largest losses are borne by those participants 
most able to bear them. Loss allocations as a 
proportion of Tier 1 capital are very small—just 
0.35 per cent, on average. But small participants 
absorb the largest loss allocations as a propor- 
tion of Tier 1 capital, especially on the worst 
days, meaning that small participants take on 
relatively more risk. In the worst case, losses can 
be as high as one-third of capital. Even here, 
however, the participant's capital remains high- 
er than that required by its supervisor. There- 
fore, even the most significant loss would not 
cause any participant to fail. 


7. We thank the Bank of Finland for providing the Bank 
of Finland Payment and Settlement Simulator for our 
use. 

8. See McVanel (2005) for the exact formula. 
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To summarize, LVTS participants are in general 
easily able to withstand losses resulting from 
the default of another participant. Furthermore, 
the losses found in this study are probably larg- 
er than would be seen if a participant were actu- 
ally to default. First, the largest possible 
shortfalls were created, based on the data, to 
maximize survivors’ losses. Second, the default 
was assumed to be unanticipated. This prevents 
participants from reducing or eliminating BCLs 
to the defaulter to avoid sharing losses. Finally, 
it was assumed that survivors do not recover any 
of their losses. 
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Ownership Concentration and 
Competition in Banking Markets 


Alexandra Lai and Raphael Solomon* 


oO restrictions on the ownership struc- 
ture of banks limit competition? This 
question is relevant to more than 50 
countries, including Canada, that either 
prohibit individuals and corporations from 
holding more than a given fraction of a bank's 
shares or require that large shareholders be re- 
viewed by the government or by the central bank. ! 


While there are good prudential or governance 
rationales behind rules requiring dispersed 
shareholdings, these rules have their own draw- 
backs. For example, they may reduce access to 
cheaper capital and increase operating costs. 
This article focuses on the operational problems 
associated with shareholding restrictions. These 
problems arise in situations of potential conflict 
of interest between the different stakeholders of 
a firm. In this study, we model the conflict of in- 
terest that arises between bank shareholders 
and bank management, and ask whether restric- 
tions on the ownership structure of banks can 
restrict competition. Since our work is not cali- 
brated to the data of any particular country, and 
since we model only one potential cost to share- 
holding rules without modelling their benefits, 
we cannot directly evaluate any particular coun- 
try’s shareholding rule. We do, however, shed 
light on a potential cost of shareholding rules 
that might prove substantial for countries with 
less than perfectly competitive banking sectors. 


There is a substantial literature on ownership 
concentration. While most empirical work in 
this area has examined non-bank firms, Caprio, 
Laeven, and Levine (2004) provide empirical 
evidence of a positive relationship between 
ownership concentration and value for a sample 
of 244 publicly traded banks across 44 countries. 


1. In Canada, neither individuals nor corporations may 
hold more than 20 per cent of the voting stock of 
banks with assets greater than $5 billion. 

* This article summarizes Lai and Solomon (2006). 


There is some evidence of a positive relationship 
between control by blockholders (the owners of 
large blocks of shares) and firm performance in 
the United States. Barclay and Holderness (1989) 
and subsequent studies confirm that large blocks 
of shares trade at a premium, evidence of net 
private benefits from large block ownership. 
There is also some evidence that block forma- 
tion and block trades are associated with excess 
stock price increases, suggesting shared benefits 
from such control (Mikkelson and Regassa 
1991; Barclay and Holderness 1991, 1992). 
Hence, private benefits need not reduce the 
wealth of minority shareholders. Indeed, Hold- 
erness and Sheehan (1998) present evidence 
from the United States that large blockholders 
are constrained from expropriating cash flows 
and from other actions inimical to the interests 
of minority shareholders. Barclay and Holder- 
ness (1991) further find that this increase in 
firm value is limited if the blockholder does not 
exercise control (which they define to be actions 
such as changing the composition of the board 
or replacing the management). 


All of the above studies deal with blocks held by 
external investors and not with managerial (in- 
side) shareholdings. Morck, Shleifer, and Vish- 
ny (1988) find that firm value initially increases 
with small amounts of managerial ownership, 
decreases with managerial ownership for an in- 
termediate range of shareholdings, and then in- 
creases again for very large managerial share- 
holdings. McConnell and Servaes (1990), on 
the other hand, find that firm value increases 
with managerial ownership up to 40 to 50 per 
cent and decreases thereafter. 


Key Model Features 


To formalize the operational problems associat- 
ed with shareholding restrictions, we set up a 
game-theoretic model of two competing banks, 
in which bank managers choose the level of 
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loan activity (quantities) and appropriate a frac- 
tion of the bank’s residual cash flow for them- 
selves (for example, in the consumption of 
benefits or perks). But either the bank manager 
or the controlling blockholder can choose the 
level of the bank’s risky borrowing and, thus, 
the bank’s capital structure.* To obtain control, 
the holder of a block of shares must engage in 
costly monitoring. Monitoring does not guaran- 
tee control, but it gives the blockholder the pos- 
sibility of control. The more shares the block- 
holder owns, the more likely it is to win control. 
If there is no blockholder, or if the blockholder 
fails to obtain control, then the manager choos- 
es the bank’s capital structure. The timing of the 
game is as follows. First, the two potential 
blockholders simultaneously decide whether to 
acquire a controlling share of the bank and 
whether to monitor management. Next, either 
the manager or the controlling blockholder 
chooses the capital structure of their bank. The 
proceeds of any debt sold are distributed to 
equity holders, rather than being used to fi- 
nance operations. Finally, the managers of the 
two banks compete in the market for loans, re- 
pay debt holders, and appropriate residual cash 
flow. 


Results 


There are three possible outcomes for the bank- 
ing industry: (i) both banks are controlled by a 
blockholder, (ii) both banks are controlled by a 
manager, or (iii) one bank is controlled by a 
blockholder and the other by the manager. We 
find that controlling managers always issue less 
debt than controlling blockholders. As a result 
of their debt choices, banks controlled by manag- 
ers extend fewer loans than those controlled by 
blockholders. Competition for loans is thus fierc- 
est in an industry where both banks are con- 
trolled by blockholders and tamest in an industry 
where both banks are controlled by managers. 


From a blockholder’s perspective, issuing debt 
has two consequences. First, it “disciplines” a 
manager by reducing the amount of free cash 
flow from which the manager can appropriate. 
Second, it creates a strategic effect in the loans 
market vis-a-vis the other bank, as demonstrated 


2. Wedo not consider other regulatory constraints, such 
as minimum capital requirements, that banks face 
when making portfolio decisions. 


74 


by Brander and Lewis (1986). Specifically, hold- 
ing fixed the amount of debt at the rival bank, a 
unilateral increase in one bank’s debt induces 
that bank to extend more loans while inducing 
the other bank to extend fewer loans.? 


Why would a manager whose bank has already 
increased the riskiness of its balance sheet by is- 
suing debt become even more aggressive and ex- 
pand the bank’s loan portfolio? The key is that 
the bank has limited liability. In the presence of 
debt, extremely negative shocks give the banka 
return of zero, while beneficial shocks give the 
bank a positive return, which actually increases 
as more loans are issued. Thus, the issuance of 
debt by one bank causes that bank’s manager to 
compete more aggressively in the loans market 
relative to a market where neither bank issues 
debt. This raises the market share and profits of 
the indebted bank at the expense of the rival bank, 
since the issuance of debt makes the industry 
less profitable overall. 


In asymmetric (Nash) equilibrium, where both 
banks issue debt, each bank’s lending operations 
are less profitable than they would be were the 
two banks to function as a single (merged) enti- 
ty. However, an increase in debt at both banks 
may increase the value of both banks. The com- 
mitment to repay debt implicitly transfers re- 
sources from the manager to the shareholders. 
Free cash flow has two uses: repayment of the 
debt and appropriation for the manager's private 
benefit. Larger debt repayments necessarily en- 
tail less appropriation, thus increasing the value 
of the bank. Moreover, the banking industry is 
more competitive than it would be if less debt 
were issued, and consumer welfare also increas- 
es as more debt is issued. Since managers issue 
less debt than blockholders, the presence of 
controlling blockholdings increases the value of 
banks, as well as competition in the loans market. 


We find that a minimum size of shareholding is 
necessary to induce a blockholder to monitor. 
This is because the probability of winning control 
and, hence, the expected benefits of control, in- 
crease with the size of the block held, while the 
cost of monitoring is fixed. We also find that this 
minimum holding is larger for the blockholder 
facing a rival bank with its own blockholder 


3. This is a simple result of downward-sloping reaction 
functions arising from the Cournot game. 


than it is for the blockholder facing a rival bank 
with dispersed ownership.* 


We distinguish three classes of bank sharehold- 
ing rules that restrict ownership concentration 
to a designated level: (i) non-restrictive—the 
maximum shareholding is such that a block- 
holder would monitor management even if the 
rival bank also had a blockholder, (ii) moder- 
ately restrictive—the maximum shareholding is 
such that a blockholder would monitor man- 
agement if the rival bank did not have a block- 
holder but would not monitor if the rival bank 
had a blockholder, and (iii) highly restrictive— 
the maximum shareholding is such that a block- 
holder would never monitor management, re- 
gardless of the ownership structure of the rival 
bank. 


When shareholding rules are non-restrictive, 
blockholders that subsequently monitor man- 
agement form at both banks. When sharehold- 
ing rules are moderately restrictive, block- 
holders form at both banks, but neither moni- 
tors management; hence, industry outcomes 
are the same as if both banks were widely held. 
Finally, when shareholding rules are highly re- 
strictive, investors are dissuaded from acquiring 
blockholdings, and both banks have dispersed 
ownership. 


Implications 


Our analysis suggests that legal restrictions on 
the concentration of ownership can affect the 
value of bank shares, as well as competition in 
the loans market. Shareholding restrictions af- 
fect banking competition through the capital 
structure of the bank. Our model does not, 
however, consider regulatory capital require- 
ments that may affect the decisions of either 
blockholders or managers regarding capital 
structure. Marginally relaxing the shareholding 
restriction will affect competition only in cases 
where the restriction has not prevented block- 
holding and monitoring from occurring. If 
ownership restrictions are severe enough to pre- 
vent blockholding or monitoring (even if block- 
holdings form), then a marginal increase in the 
maximum shareholding will, generally, not af- 
fect bank value or competition in the loans mar- 
ket. For a relaxation of restrictions on bank 


4. This is the case for almost all of the parameterizations 
in our numerical examples. 
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shareholding to be beneficial, the increase in 
maximum shareholding may need to be sub- 
stantial. 


Our model also abstracts from other conflicts of 
interest between equity holders and debt hold- 
ers (risk shifting) and between blockholders 
and minority shareholders (self-dealing). While 
the problem of risk shifting is particularly rele- 
vant to highly leveraged institutions, such as 
banks, capital requirements and positive fran- 
chise values mitigate the problem. Moreover, 
risk shifting is associated with leverage and not 
with ownership concentration. 


Restrictions on bank shareholding date back to 
the 1960s in some countries. There have since 
been two important developments. First, corpo- 
rate governance in the general corporate sector 
and in the the banking sector improved signifi- 
cantly in the 1980s and 1990s. This included 
changes such as an increased emphasis on out- 
side directors, new rules for electing boards, and 
more internal oversight. Second, since the im- 
plementation of Basel I in 1992, the supervision 
of banks has increased, particularly that of large, 
multinational banks. Taken together, these 
changes vastly reduce the scope for self-dealing 
by the holders of large blocks of shares. The pre- 
vention of self-dealing as a justification for lim- 
ited concentration, while fairly valid in the 
1960s, is, therefore, less important today in 
most industrialized countries. We believe that it 
is relevant to consider the potential costs of this 
regulation, and we have modelled one such 
cost. 


In almost all of our simulations, a rule restrict- 
ing ownership concentration to no more than 
20 per cent leads to two outcomes.” In the first, 
blockholders never exist; in the second, block- 
holders exist but do not monitor and never gain 
control. Since we do not calibrate the model 
(this would require good estimates of the de- 
mand for loans, agency costs, and monitoring 
costs), it is difficult to say whether restricting 
ownership to 20 per cent is excessive. But our re- 
sults indicate that restrictions on bank share- 
holding can discourage monitoring, thus 
reducing competitiveness in the loans market. 


5. The median and modal restriction among countries 
in the World Bank database (Barth, Caprio, and 
Levine 2001) is 20 per cent. 
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Using High-Frequency Data to Model 


Volatility Dynamics 
Gregory H. Bauer* 


he covariance matrix of asset returns is 

important for a wide range of individu- 

als.! Academics use estimates of the co- 

variance matrix to test asset-pricing 
theories. Portfolio managers use the covariance 
matrix in designing tracking strategies where the 
return on their portfolio is designed to closely 
follow the return on a benchmark portfolio. 
Risk managers use the matrix to construct mea- 
sures such as “value at risk.” Corporate manag- 
ers require accurate measures of covariances for 
hedging strategies. 


Central bankers also have a profound interest in 
this concept. An assessment of financial market 
stability and contagion depends on measuring 
the time-varying variances and covariances that 
make up the matrix. For example, research has 
shown that there is an “excess” comovement of 
international equity markets during market 
downturns (e.g., Connolly and Wang 2003; 
Ribeiro and Veronesi 2002). Whether this is a 
rational response to current economic condi- 
tions or the result of irrational “contagion” re- 
mains an open question. 


It is a key stylized fact in empirical finance that 
the variances and covariances of asset returns 
fluctuate over time.? Central bankers and oth- 
ers, therefore, require a model of a time-varying 
or “conditional” covariance matrix.* Several 


1. A covariance measures how the price of one asset 
moves over time in relation to the price of another. 
A covariance matrix is a mathematical concept that 
measures how several asset prices move together over 
time. It is composed of the variances of the individ- 
ual assets and the covariances between them. 

2. Fora comprehensive survey of the literature on vola- 
tility modelling and forecasting, see Andersen et al. 
(2005). 

3. “Conditional” refers to market participants using cur- 
rent information to make optimal forecasts. 

* — This summary is based on Bauer and Vorkink (2006). 


distinct methods for estimating a conditional 
covariance matrix have evolved in the literature, 
but since an asset's true volatility cannot be ob- 
served, researchers must treat the elements of 
the covariance matrix as non-observed or “latent” 
processes. This greatly complicates the modelling 
of the covariance matrix. Ifthe actual matrix could 
be observed, the causes of time-varying market 
volatilities and correlations could be measured 
more accurately. 


Realized Volatility 


The concept of “realized volatility” has recently 
been developed to provide more precise estimates 
of the volatility of a single asset or index. Assets 
such as stocks and bonds trade second by second 
throughout the day. These high-frequency data 
can be recorded and aggregated to yield a rela- 
tively precise estimate of the daily volatility of 
the asset. The resulting realized volatility is not 
latent, but observed, which results in more ac- 
curate forecasts.* While most papers have fo- 
cused on estimates of the volatility of a single 
asset, it would be interesting to see whether a 
better estimator of the entire conditional cova- 
riance matrix could be created in this way. 


In “Multivariate Realized Stock Market Volatili- 
ty,” Gregory Bauer (Bank of Canada) and Keith 
Vorkink (MIT) introduce a new model of the 

conditional covariance matrix. High-frequency 
data for a number of stocks are recorded during 


4. Andersen and Bollerslev (1998) introduced the idea 
of using high-frequency data to construct estimates of 
the daily realized volatility of a single asset. Andersen 
et al. (2003) formalized the definition, which was 
applied to equity markets in Andersen, Bollerslev, 
Diebold, and Ebens (2001) and exchange rates in 
Andersen, Bollerslev, Diebold, and Labys (2001). 
Constructing realized volatilities requires care 
because of the institutional trading features present 
in high-frequency data. 
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the day. Once aggregated, the data can be com- 
bined to construct estimates of the daily condi- 
tional covariance matrix. By using this approach, 
the variances and covariances of a number of as- 
sets can be treated as being observed. As a result, 
more accurate estimates of the factors driving 
the conditional covariance matrix can be found. 


Bauer and Vorkink apply their new approach to 
the cross-section of size-sorted U.S. stock port- 
folios. While earlier papers have examined as- 
set-price volatility in the cross-section of small 
and large firms,” they used existing models of 
latent volatility to capture the variation in the 
covariances. In contrast, Bauer and Vorkink use 
high-frequency data to construct daily measures 
of the realized covariance matrix of small and 
large firm return indexes over the 1988 to 2002 
period. Their measures of volatility are more 
precise than those in previous work and allow 
for a more detailed examination of the causes of 
conditional covariances. 


Once the matrix of realized variances and cova- 
riances has been constructed, a new factor mod- 
el is used to capture its dynamics.° The factors 
are functions of past volatilities and other vari- 
ables that can help forecast future volatility. A 
number of possible sets of variables from the ac- 
ademic finance literature are then examined to 
see how well they forecast the covariance ma- 
trix. The authors note that while researchers 
have examined different variables for their abil- 
ity to forecast stock market returns, there is 
much less evidence that the variables forecast 
stock market volatility. ’ 


Results 


Bauer and Vorkink evaluate their model of the 
daily conditional covariance matrix in two 
ways. First, they use a set of standard statistical 
tests and find that, in general, the factor model 
performs well in describing how the volatility 


5. See Conrad, Gultekin, and Kaul (1991); Kroner and 
Ng (1998); Chan, Karceski, and Lakonishok (1999); 
and Moskowitz (2003). 

6. Inthe factor model, the variances and covariances of 
a large number of assets are explained by a small 
number of variables. 

7. For example, there is evidence that a stock market's 
dividend yield (the dividend-to-price ratio of the 
index) may help predict the average return on the 
index, but whether it predicts the volatility of returns 
(from holding the index) is unknown. 
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matrix changes each day. Surprisingly, however, 
there does not appear to be a lot of difference 
between the alternative forecasting variables 
used to construct the factors: one set of variables 
appears to forecast the covariance matrix just as 
well as another set. This is because a single dom- 
inant factor drives the volatilities of all of the 
different-sized stocks: if the overall market is 
volatile, then the prices of all stocks on that day 
are volatile. As long as the forecasting variables 
are able to capture the dynamics of aggregate 
market volatility, they will also capture the dy- 
namics of the size-sorted stocks. 


The second and more informative method of 
evaluating the model is to see how well it con- 
structs optimal stock market portfolios. In par- 
ticular, the authors examine how the model can 
be used to construct a daily “tracking-error” 
portfolio.® The covariance matrix of the size- 
sorted stocks is modelled, and the indexes are 
used to track the portfolio of “value” stocks (i.e., 
those with high book-to-market ratios). Includ- 
ing variables that forecast stock returns (such as 
dividend yields) along with lagged volatility fac- 
tors is found to produce portfolios with superi- 
or tracking performance. In other words, 
variables that forecast returns also forecast risks 
(i.e., volatility) in the market. 


The authors hope to use this method to explore 
the time-varying relationship among other asset 
markets and to determine how well alternative 
variables are able to forecast large movements 
in market prices. The model can also be used to 
examine the covariances among international 
assets with a view to better understanding the 
transmission of shocks from one country to an- 
other, especially during times of market stress. 


8. A tracking-error portfolio is one in which the portfo- 
lio manager uses a small set of assets to “track” or 
closely follow the performance of the target portfolio. 
The idea is to minimize the difference between the 
returns on the tracking and target portfolios. For 
example, fund managers may combine a number of 
stocks and derivative products to match the perfor- 
mance of a broad equity market index, such as the 
TSX composite index. The manager may thus trade in 
only a few assets to follow the returns on many 
stocks, which would greatly reduce transactions costs. 
Because the tracking-error portfolio test is based on 
the difference between the volatilities on the tracking 
and target portfolios, it is less influenced by moves in 
aggregate market volatility that affect both portfolios. 
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The Financial System Review and Financial Stability 


The financial system makes an important contribution to the welfare of all Canadians. The 
ability of households and firms to confidently hold and transfer financial assets is one of the 
fundamental building blocks of the Canadian economy. As part of its commitment to pro- 
moting the economic and financial welfare of Canada, the Bank of Canada actively fosters a 
safe and efficient financial system. The Bank’s contribution complements the efforts of other 
federal and provincial agencies, each of which brings unique expertise to this challenging 
area in the context of its own institutional responsibilities. 


The financial system is large and increasingly complex. It includes financial institutions (e.g., 
banks, insurance companies, and securities dealers); financial markets in which financial as- 
sets are priced and traded; and the clearing and settlement systems that underpin the flow 
of assets between firms and individuals. Past episodes around the world have shown that 
serious disruptions to one or more of these three components (whether they originate from 
domestic or international sources) can create substantial problems for the entire financial 
system and, ultimately, for the economy as a whole. As well, inefficiencies in the financial 
system may lead to significant economic costs over time and contribute to a system that is 
less able to successfully cope with periods of financial stress. It is therefore important that 
Canada’s public and private sector entities foster a financial system with solid underpin- 
nings, thereby promoting its smooth and efficient functioning. 


The Financial System Review (FSR) is one avenue through which the Bank of Canada seeks to 
contribute to the longer-term robustness of the Canadian financial system. It brings together 
the Bank’s ongoing work in monitoring developments in the system and analyzing policy 
directions in the financial sector, as well as research designed to increase our knowledge. The 
strong linkages among the various components of the financial system are emphasized by 
taking a broad, system-wide perspective that includes markets, institutions, and clearing and 
settlement systems. It is in this context that the FSR aims to 


e improve the understanding of current developments and trends in the Canadian and 
international financial systems and of the factors affecting them; 


summarize recent work by Bank of Canada staff on specific financial sector policies and 
on aspects of the financial system's structure and functioning; 


promote informed public discussion on all aspects of the financial system, together with 
increased interaction on these issues between public and private sector entities. 


The FSR contributes to a safe and efficient financial system by highlighting relevant informa- 
tion that improves awareness and encourages discussion of issues concerning the financial 
system. The Bank of Canada welcomes comments on the material contained in the FSR. 
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ERRATUM 


December 2006 


One correction has been made to the December 2006 issue of 
the Financial System Review. 


Chart 2 on page 62 (Assets per Employee) has been revised. The 
heading on the vertical axis should read “US$ millions.” For your 
convenience, we are providing a reprint of the chart (see below) . 


Chart 2 Assets per Employee 
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Notes 


The material in this document is based on information available to 23 November 
2006 unless otherwise indicated. 


The phrase “major banks” in Canada refers to the six largest Canadian commercial 
banks by asset size: the Bank of Montreal, CIBC, National Bank, RBC Financial Group, 
Scotiabank, and TD Bank Financial Group. 


Assessing Risks to the Stability of the 
Canadian Financial System 


The Financial System Review is one vehicle that the Bank of Canada uses to contrib- 
ute to the strength of the Canadian financial system. The Developments and 
Trends section of the Review aims to provide analysis and discussion of current de- 
velopments and trends in the Canadian financial sector. 


The first part of this section presents an assessment of the risks, originating from both 
international and domestic sources, that could affect the stability of the Canadian 
financial system. Key risk factors and vulnerabilities are discussed in terms of any 
potential implications for the system’s overall soundness. The second part of the 
Developments and Trends section examines structural developments affecting the 
Canadian financial system and its safety and efficiency; for example, developments 
in legislation, regulation, or practices affecting the financial system. 


The current infrastructure, which includes financial legislation, the legal system, 
financial practices, the framework of regulation and supervision, and the macro- 
economic policy framework, significantly influences the way in which shocks are 
transmitted in the financial system and in the macroeconomy, and thus affects 
our assessment of risks. 


Our risk assessment is focused on the vulnerabilities of the overall financial sys- 
tem, and not on those of individual institutions, firms, or households. We there- 
fore concentrate on risk factors and vulnerabilities that could have systemic 
repercussions—those that may lead to substantial problems for the entire finan- 
cial system and, ultimately, for the economy. In examining these risk factors and 
vulnerabilities, we consider both the likelihood that they will occur and their 
potential impact. 


Particular attention is paid to the deposit-taking institutions sector because of its 
key role in facilitating financial transactions, including payments, and its interac- 
tion with so many other participants in the financial system. For instance, these 
institutions assume credit risks with respect to borrowers such as households and 
non-financial firms. Thus, from time to time, we assess the potential impact that 
changes to the macrofinancial environment may have on the ability of households 
and non-financial firms to service their debts. 


Risk factors and vulnerabilities related to market risks are also examined. The 
potential for developments in financial markets to seriously affect the financial 
position of various sectors of the economy and, ultimately, to disrupt the stability 
of the Canadian financial system is assessed. 
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Financial System Risk Assessment 


his section of the Review presents an assess- 

ment of the risks arising from both interna- 

tional and domestic sources bearing on the 

stability of the Canadian financial system. 
The objective is to highlight key risk factors and vul- 
nerabilities in the financial system and to discuss 
any potential implications for the system's overall 
soundness. 


Key Points 


e The global economic outlook continues 
to be favourable. 


The financial positions of the Canadian 
financial, non-financial corporate, and 
household sectors remain solid. 


A key short-term risk is the possibility of 
an abrupt slowing in the U.S. economy, 
which might affect the financial health 
of customers of Canadian banks. 


Other (low-probability) risks include the 
possibility of a disorderly resolution of 
global imbalances and a significant cor- 
rection in the prices of risky assets. 


The Canadian financial system appears 
to be in a good position to withstand 
these potential shocks. 


Overall Assessment 


Our overall assessment is largely unchanged 
from that in the June Financial System Review 
(FSR). Canada’s financial, non-financial, and 
household sectors are in good shape. This re- 
flects the continued prudent behaviour of 
companies in the financial and non-financial 
sectors, as well as a generally favourable eco- 
nomic environment in Canada and abroad. 


Recently, a number of encouraging external de- 
velopments have lent support to the base-case 
scenario of continued solid growth in Canada 
and abroad and have lessened the risks to fi- 
nancial stability. First, although the weakening 
in the U.S. housing sector has been greater 
than expected, growth in U.S. investment and ex- 
ports seems to be solid. Second, economic activ- 
ity in Europe and Japan has picked up, while 
that in Asia remains strong, suggesting that 
global economic activity should remain robust 
despite the slowing of the U.S. economy. Energy 
prices have also declined significantly; while 
this adversely affects Canada’s terms of trade, it 
also helps to support growth in oil-importing 
countries and to ease inflation pressures in 
Canada and abroad. As well, the increase in 
volatility in financial markets observed at the 
time of the June FSR was short-lived, and since 
then markets have been surprisingly calm. 


Potential risks 


The continued favourable risk assessment is 
predicated largely on the expectation of contin- 
ued solid economic growth in Canada and 
abroad. 


We see three key risks to financial stability. One 
of these is a new short-term risk: the possibility 
that the slowing of the U.S. economy could be 
sharper than currently anticipated, which might 
affect the financial health of certain customers 
of Canadian banks. The other risks are those 
identified in the June FSR: (i) a disorderly reso- 
lution of global imbalances; and (ii) a signifi- 
cant and widespread reduction in risk appetite. 
Thus, the overall level of risk has increased 
somewhat, despite the fact that the risk of a dis- 
orderly resolution of global imbalances seems 
to have diminished. 


The Bank’s base-case scenario described in the 
October Monetary Policy Report factored in some 
slowing in the U.S.economy associated with the 
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weakness in the housing sector. At present, it 
appears that non-housing demand is continu- 
ing to grow at a solid pace. There is, however, a 
risk that the slowing in the U.S. economy could 
be greater than currently expected if the decline 
in the housing sector became more pronounced, 
or if the weakness in that sector spread to 
consumption spending. 


A significant slowing in the U.S. economy 
would affect Canadian banks indirectly through 
its effect on the creditworthiness of Canadian 
exporters to the United States. It would also af- 
fect Canadian banks through their loans to U.S. 
consumers and businesses and through their 
exposure to U.S. financial institutions, which 
might also be hurt by an abrupt slowing of the 
U.S. economy. However, the strength of the 
balance sheets of Canadian banks should permit 
them to absorb this. 


The base case referred to above assumes that there 
will be a gradual and orderly unwinding of glo- 
bal imbalances. The rotation of demand away 
from the United States towards the rest of the 
world, and the stabilization of the U.S. current 
account deficit over the past year, appear to make 
such an outcome more likely than in June. Nev- 
ertheless, the imbalances remain large, and there 
is a danger that growth outside the United States 
might falter. Thus, there is still a small risk of a 
less benign outcome involving abrupt movements 
in currencies and in the prices of other financial 
assets, increased protectionism, and much slow- 
er world economic growth than expected. 


A significant reduction in world economic growth 
arising from a disorderly resolution of global 
imbalances would adversely affect Canada. The 
financial positions of Canadian export-oriented 
and related sectors would be weakened, increas- 
ing credit risk in the Canadian financial system. 
Even the rotation of demand away from the 
United States to the rest of the world is likely to 
have some impact on Canadian exports, given 
the high proportion of exports that go to the 
United States. Problems in export-oriented and 
related sectors would impinge on employment 
and, thus, might impair the ability of some 
households to service their debts. A disorderly 
resolution of global imbalances would also in- 
crease volatility in financial markets. While the 
strong balance sheets of most sectors of the 
economy would help them to weather these 
shocks, there could be a sharp tightening of cred- 
it conditions and an associated repricing of risk. 


Markets have demonstrated resilience this year 
in the face of rising concerns about inflation in 
May and June, increased tensions in the Middle 
East in July, and a large loss at a hedge fund in 
September. Nevertheless, there is still some un- 
certainty about how markets would react to a 
sudden significant decrease in risk appetite that 
could happen, for example, if there were a resur- 
gence of uncertainty about the strength of glo- 
bal economic activity. This would affect the 
prices of risky assets in Canada and the position 
of Canadian holders of these assets. This risk 
remains at much the same level as it was at 
the time of the June 2006 FSR. 


Canadian financial situation 


Canadian banks remain in a good position to 
withstand shocks, since they are well capitalized 
and are posting strong profits. Credit quality 
remains good, with non-performing loans at 
a very low level. Our forward-looking indicator 
for the sector suggests that the market is viewing 
the financial position of the major Canadian 
banks as strong. 


The position of the non-financial corporate sec- 
tor overall is still very favourable. Aggregate 
profits remain at a high level. Firms are using 
these profits to finance investment, reduce debt, 
and accumulate liquid assets. However, the 
slowing of the housing sector and auto sales in 
the United States will exacerbate the already dif- 
ficult position of many companies in the Cana- 
dian wood products and auto manufacturing 
sectors. As in the June FSR, our indicators are 
signalling some possible weakening ahead in 
the creditworthiness of the non-financial corpo- 
rate sector, although from a very high level. 


Household sector debt continues to increase at 
a rapid pace. With rising debt and interest rates, 
the household debt-service ratio has risen. Nev- 
ertheless, the ratio remains at a relatively low 
level. Updated assumptions based on an analy- 
sis of microdata have resulted in a downward 
revision in our estimates of the debt-service ra- 
tio back to 1999. These microdata also show 
that the situation of the most vulnerable house- 
holds has improved slightly over the last six 
years. The continued rapid growth in household 
credit and the escalation in housing prices in Al- 
berta, however, suggest that the financial posi- 
tion of the household sector bears watching. 
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The Macrofinancial 
Environment 


The international environment 


Although the U.S. economy is projected to slow 
over the coming year, there are signs of stronger 
activity in Japan and the euro area, as well as a 
continued robust expansion in emerging econ- 
omies. Thus, the outlook for global growth re- 
mains favourable (Chart 1). This is generally 
supportive of an orderly resolution of global 
imbalances. However, risks to financial stability 
arising from the cooling U.S. housing market 
may have risen since the June FSR. 


Global imbalances 


There are signs that conditions facilitating an or- 
derly resolution of global imbalances are now 
falling into place: the rotation in global growth 
away from the United States has begun; devel- 
opments in interest rate differentials may also 
encourage a depreciation of the U.S. dollar; and 
recent data revisions suggest that the U.S. cur- 
rent account deficit may be peaking (Chart 2). 
In the second quarter of 2006, the external 
deficit stood at 6.6 per cent of GDP, essentially 
unchanged from the 2005 average. 


The risk of a disorderly adjustment remains 
small. There are no indications of waning for- 
eign investor confidence in U.S.-dollar-denom- 
inated assets. Indeed, private sector inflows 
have reached all-time highs over the past two 
years (Chart 3). Moreover, much of the increase 
in inflows over this period has come from 
private sector agents in advanced countries 
(Chart 4), somewhat alleviating concerns that 
the United States had become too dependent 
on Official financing from emerging economies. 
Indeed, recent data suggest that the extent of 
foreign central banks’ purchases of U.S. federal 
debt has receded from its 2004 peak, supporting 
official announcements of a gradual diversifica- 
tion of reserves away from U.S. assets. Financial 
markets have taken these public announce- 
ments in stride, indicating significant resilience. 


Nevertheless, the possibility of a disorderly 
adjustment remains. The ongoing rotation of 
demand is encouraging, but it will need to be 
sustained. Moreover, while the U.S. current ac- 
count deficit may be peaking, the level of imbal- 
ances is unprecedented. Foreign holdings of 
U.S. assets reached over one-fifth of world GDP 
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(excluding the United States) last year and 
continue to grow. The larger the global current 
account imbalances, the larger the adjustment 
to reduce them will need to be and the greater 
the risk that the process will be disorderly. An 
abrupt change in investor expectations, trig- 
gered by a severe slowdown in either China or 
the United States, or some other low-probabili- 
ty event, could potentially disrupt global finan- 
cial markets. 


The U.S. housing market 


Attention has recently focused on the cooling 
U.S. housing market. The anticipated slowdown 
in residential investment is well under way 
(Charts 5 and 6), and consensus forecasts are 
calling for a further moderation in housing ac- 
tivity in 2007. 


The housing market affects GDP directly as res- 
idential investment and indirectly through its 
effects on the wealth and expenditures of house- 
holds. The housing market has supported U.S. 
consumption over recent years. The rapid rise in 
housing prices helped to offset the effects on 
household wealth of the sudden decline in eq- 
uity values in 2000-01, and led to a surge in 
home equity withdrawals (Chart 7). The pre- 
ponderant role of housing in household wealth 
raises concerns that the wealth effects of a hous- 
ing slowdown could be large. In fact, equity 
withdrawals and mortgage refinancings are now 
declining. 


Innovative mortgage products have become 
much more popular since 2000. Adjustable-rate 
mortgages now make up approximately 30 per 
cent of all outstanding mortgages in the United 
States, while subprime mortgages accounted for 
20 per cent of all new mortgages in 2005 
(Chart 8). The increased use of these mortgage 
products may pose concerns for financial stabil- 
ity, since they have higher delinquency rates 
and are more sensitive to increasing mortgage 
rates. Moreover, a fall in housing prices may 
lead to negative equity for households with 
high loan-to-value mortgages. 


To date, non-performing loans at financial insti- 
tutions have remained low by historical stan- 
dards. Both provisioning and capital positions 
at financial institutions in the United States are 


1. This point was also discussed in the section on the 
international environment in the June 2006 issue of 
the FSR. 
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ample, on average, indicating that they are well 
positioned to handle an increase in default rates. 


There is a risk that the slowing of the U.S. econ- 
omy could be more pronounced than currently 
anticipated if the decline in the housing sector 
was greater than expected or if the weakness 
spread to consumption expenditures. A sharper 
slowing in the U.S. economy could affect Cana- 
dian banks both directly and indirectly. It 
would significantly affect Canadian export sales 
(80 per cent of which are to the United States) 
and, thus, the creditworthiness of Canadian ex- 
port-related sectors. There could also be some 
impact on Canadian banks through their direct 
exposure to U.S. consumers and non-financial 
businesses. (As of June 2006, loans by Canadian 
banks to these sectors represented 12 per cent of 
their total assets.) Canadian banks could also be 
affected indirectly if U.S. banks were hurt signif- 
icantly by an abrupt slowing in the U.S. econo- 
my, since the claims of Canadian banks on US. 
banks amounted to 2 per cent of their total as- 
sets as of June 2006. But given the strong profit 
and capital position of the Canadian banks, 
they appear to be in a good position to cope 
with these effects. 


Canadian developments 


Canadian economy 


The growth of Canada’s real GDP (expressed at 
an annual rate) eased to 2 per cent in the second 
quarter of 2006 from an average of just over 
3 per cent in the second half of 2005 and the 
first quarter of this year (Chart 9). Growth in fi- 
nal domestic demand is expected to continue to 
underpin the economic expansion in Canada 
through 2008. Net exports will likely exert a sig- 
nificant drag on growth through 2007, but this 
effect should diminish over time. 


The Canadian economy is continuing to adjust 
to the appreciation of the Canadian dollar, the 
high prices of many commodities, and strong 
competition from some Asian countries. Energy 
and metals prices have been quite volatile over 
the past year (Chart 10). Although the high pric- 
es for both crude oil and metals chiefly reflect 
strong growth in global economic activity, some 
uncertainty remains about whether these prices 
can be maintained. In particular, oil prices have 
eased since mid-July, reflecting expectations of 
reduced supply risk and some easing in the 
prospects for global oil demand. 
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Corporate sector 


The financial position of the aggregate non-fi- 
nancial corporate sector continued to be healthy 
in the third quarter of 2006. Profitability, while 
easing from the high level reached in the pre- 
ceding quarter, remained relatively strong, and 
leverage decreased further, reaching a low level 
(Chart 11). 


Profitability has remained at a high level in 
most sectors with a low exposure to internation- 
al trade, as well as in the oil and gas extraction 
and other mining sectors. However, overall 
profitability for the other industries with a high 
exposure to international competition, which 
has been relatively weak in recent years, de- 
creased markedly in the third quarter (Chart 12). 


As in June, it is our view that there could be 
some weakening in corporate credit quality 
going forward. While corporate bond spreads 
remain at a very low level, downgrades as a 
percentage of ratings actions have increased 
slightly: from 61 per cent in 2005 to 65 per cent 
for the year to date (Chart 13). The microdata 
indicator developed by the Bank of Canada, 
which measures the share of assets concentrated 
in companies considered to have weak profit 
margins, liquidity ratios, and leverage ratios, 
also points to the possibility of worsening cor- 
porate credit quality (Chart 14). This share rose 
to about 8 per cent in 2005, which is well below 
the peak in 2001, but higher than the levels seen 
through the last half of the 1990s. This increase 
appears to be driven by the materials and tele- 
communications sectors. A second and more 
current indicator, based on the contingent 
claims approach, is also signalling a possible 
increase in risk in the non-financial corporate 
sector.2/> While the rise in this indicator partly 
reflects movements in the indicators for the 


2. The report containing details of the microdata indica- 
tor was published in the December 2005 Financial 
System Review (pp. 37-42), and the contingent claims 
approach (CCA) was discussed in the June 2006 issue 
(pp. 43-51.) 

3. These indicators were used in the analysis of the cor- 
porate sector in the June 2006 FSR (p. 11). At that 
time, balance sheet information for 2005 was avail- 
able for only about one-half of the sample compa- 
nies. The indicator now includes information for 
virtually all companies. The CCA estimate now 
includes balance sheet information on a larger num- 
ber of companies than was the case in June, as well as 
market data up to 17 November 2006. 
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retail trade, forestry, accommodations, and 
transportation sectors, the result should be 
viewed with some caution, since it is driven pri- 
marily by an increase in volatility in the oil and 
gas sector between 2005 and 2006.4 


Industry 


A limited number of industries, such as auto 
manufacturing, wood and paper products, and 
computer and electronics manufacturing, have 
been experiencing considerable financial stress 
over most of the period since 2001. 


The Canadian auto manufacturing industry 
registered a small loss in the third quarter 
(Chart 15). Profitability is likely to remain weak 
over the near term. One important contributing 
factor is the decline in U.S. sales of SUVs and 
trucks, which typically generate higher profit 
margins for some manufacturers than do most 
other vehicles. Still more cutbacks in produc- 
tion likely took place in the second half of 2006, 
and further restructuring of operations by Ford 
and several auto parts companies have recently 
been announced. 


Profitability in the wood and paper products in- 
dustry remained low in the first three quarters 
of 2006 (Chart 16). Given the impact of the 
slowdown in the U.S. housing market on lum- 
ber prices and export volumes, profitability is 
likely to remain weak over the near term. In- 
deed, many firms have recently announced fur- 
ther layoffs and restructuring, especially of their 
lumber operations. The Canada-U.S. Agreement 
Ending the Softwood Lumber Dispute will have 
a positive near-term effect on the financial posi- 
tions of lumber producers as a result of the re- 
turn of at least 80 per cent of duties paid since 
2002. But while the U.S. duties were revoked, 
lumber producers are now subject to an export 
charge of 15 per cent, since lumber prices are 
currently well below the threshold level for such 
charges under the Agreement. 


The electronics and computer manufacturing 
industry registered a low rate of return in the 
third quarter of 2006 (Chart 17). While sales 
volumes are at relatively high levels, the industry 
continues to face intense competitive pressures 
from firms in emerging markets. Consequently, 
consolidation and restructuring are under way, 
especially in the global telecommunications 


4. The oil and gas sector accounts for about 35 per cent 
of the market value of assets included in the sample. 
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equipment industry. These developments may 
lead to further restructuring of operations in the 
Canadian segment of this industry. 


Grains producers have continued to be adverse- 
ly affected by past weakness in global grains 
prices, the appreciation of the Canadian dollar, 
and rising input costs. As well, the size of the 
grains and oilseeds crop was down from the 
record level of 2005 as a result of hot, dry 
weather conditions on the Prairies. However, 
the quality of the crop appears to have been 
above average, and grains prices have also risen 
markedly in recent weeks. 


Canadian banks hold both securities and loans 
of companies in these sectors, and thus are ex- 
posed to both credit and market risk; however, 
it is unlikely that difficulties in these sectors 
would have significant adverse effects on the 
Canadian financial system. Moreover, many of 
these firms are continuing to undertake major 
adjustments in their operations to improve 
their profitability over the longer term. 


Household sector 


Household debt continues to grow at a robust 
pace (about 10 per cent year over year), al- 
though it has slowed slightly in recent months. 
This slowing is partly due to a deceleration in 
the still buoyant rate of growth in personal lines 
of credit. Growth in household credit has been 
very strong in Western Canada. While this is 
mainly associated with population movements 
and growing incomes, the dramatic increase 
in housing prices in that region has also been a 
factor. 


The increase in debt has contributed to a further 
rise in the debt-to-income ratio. (For a discus- 
sion of some of the factors that may have con- 
tributed to this increase since the mid-1980s, 
see Box 1.) With higher interest rates and debt 
levels, the debt-service ratio (DSR) rose again in 
the first half of 2006 (Box 2). However, it re- 
mains at a relatively low level, suggesting that 
the financial health of households remains 
sound. 


The interest rates on many outstanding mort- 
gages are below current mortgage rates. As these 
mortgages are renewed, it is likely that many 
householders will see a higher interest rate on 
their mortgages. Thus, the debt-service ratio will 
likely continue to rise. 
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Low Inflation and Canadian Household Indebtedness 


The ratio of debt to disposable income of the Canadian 
household sector has increased systematically, from 
67 per cent in the mid-1980s, to more than 120 per 
cent currently. Financial deregulation and technolog- 
ical advances, by increasing competition for loans and 
lowering transactions costs, have certainly contribut- 
ed to the higher level of debt. 


An environment of low inflation has also contribut- 
ed.! By reducing the front-loading of nominal interest 
payments on long-term debt (such as mortgage debt), 
lower inflation has relaxed credit constraints for some 
borrowers, allowing them to increase their ratios of 
debt to disposable income. 


The Debt-Service Ratio as a Function of 
Inflation 
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The chart illustrates the impact of different levels of 
inflation on the evolution of the debt-service ratio 
(DSR) over time on a $130,000 mortgage loan with 
a fixed interest rate and an amortization period of 
25 years. It is assumed that the typical household in- 
come is $50,000 at the beginning of the mortgage 
contract, and that it increases at the same rate as infla- 
tion thereafter. The DSR1 line shows the evolution of 
the DSR for such a mortgage loan (and income 
growth) when inflation is 7 per cent (the average level 
over the 1970-85 period), while the DSR2 line shows 
the DSR when inflation is at 2 per cent. Both scenarios 


1. This analysis is inspired by Guy Debelle (June 2004), 
“Macroeconomic implications of rising household 
debt,” BIS Working Paper No. 153. 

2. Interest and principal payments as a proportion of 
disposable income 


assume that the real interest rate of the mortgage 
is 4 per cent. 


Given the assumed size of the mortgage, the mortgage 
payments reach a threshold of 30 per cent in the high- 
inflation regime but fall far short of that threshold 
(20 per cent) in the low-inflation world. Conse- 
quently, the amount of money that can be borrowed 
before the DSR reaches 30 per cent is higher when in- 
flation is low. For example, the debt-service limit of 
30 per cent is reached with a $130,000 debt when in- 
flation is high, as it was in the 1970s and early 1980s. 
However, when inflation is low (2 per cent), the same 
30 per cent limit would be reached only with a much 
higher debt—$200,000—assuming that real interest 
rates remain at 4 per cent.4 This is illustrated by the 
DSR3 line in the chart. 


The upward trend in the ratio of debt to disposable in- 
come should occur only during the transition from a 
high-inflation environment to one of low inflation. 
After this transition period, the aggregate ratio of debt 
to disposable income should stabilize at a new level 
consistent with the low nominal interest rate environ- 
ment. 


A key issue from a financial-stability perspective is 
that the DSR stays higher for a longer period in the 
low-inflation environment (compare DSR3 with 
DSR1 in the chart). This is because nominal income is 
not rising as rapidly when inflation is low, while nom- 
inal payments remain fixed. Hence, vulnerable house- 
holds remain vulnerable for a longer period when 
inflation is low. 


As noted above, lower inflation allows households to 
borrow more. However, many may choose not to in- 
crease their debt to the full extent possible. Rather than 
increasing debt by an amount that would result in a 
debt-service ratio equivalent to what they would have 
had in a high-inflation environment, households might 
choose instead a debt level that would result in a debt- 
service ratio between DSR2 and DSR3. It thus seems 
plausible that the DSR distribution may have shifted 
to the left (that is, the proportion of households with 
a high DSR may have declined) as inflation fell, reduc- 
ing vulnerabilities in the household sector. 


3. For insured mortgages, CMHC requires mortgage 
payments (principal and interest) plus heating costs, 
property taxes, and 50 per cent of applicable condo- 
minium fees to represent not more than 32 per cent 
of the household gross income. Financial institutions 
use similar eligibility criteria for uninsured mort- 
gages. 

4. Since lower inflation also tends to be associated with 
less inflation uncertainty and a lower inflation risk 
premium, real interest rates would also be lower in 
the low-inflation world, pushing up the amount of 
debt that individuals could take on still more. This is 
not taken into consideration here. 
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Box 2 


Updating the Estimate of the Aggregate Debt-Service Ratio 


In the FSR, the debt-servicing capacity of households 
is typically gauged by the aggregate debt-service ratio 
(DSR), which is calculated as the share of disposable 
income devoted to interest payments on debt. 


The estimate of the aggregate DSR used in the FSR is 
based on a number of assumptions. ! Recently, infor- 
mation from the Canadian Financial Monitor survey, 
conducted by Ipsos Reid Canada, has allowed us to re- 
fine and update our assumptions about the relative im- 
portance of the types of debt that households have and 
the interest rates that they are paying. The estimate of 
the aggregate DSR from 1999Q1 to 2006Q2 has been 
updated based on these new assumptions. 


Our estimated aggregate DSR has been revised down 
over that period. This is largely due to (i) lower effec- 
tive interest rates on consumer loans, owing to the 
growing importance of secured personal lines of cred- 
it; (ii) more pronounced discounting on mortgage 
loans, especially variable-rate mortgages, than previ- 
ously assumed; and (iii) larger weights on variable- 
rate mortgages over the 1999-2005 period than 
previously assumed. 


1. See Box 1 in the December 2004 FSR. 


The new estimate of the DSR in 2006Q2 is 7.0 per 
cent—1.4 percentage points lower than our previous 
measure (see chart below). 


This suggests that, overall, households are in a better 
position to service their debt than previously thought. 


Household Debt-Service Ratio 


% 
9.0 9.0 
8.5 8.5 
Previous measure 
8.0 8.0 
as (58) 
CeO 7.0 
Updated measure 
6.5 6.5 
6.0 6.0 
1999 2000 2001 2002 2003 2004 2005 2006 
Source: Statistics Canada, Ipsos Reid, and Bank of 
| Canada calculations 
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Chart 18 Real Prices for New Houses, 
Western Canada* 
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Chart 19 Real Prices for New Houses, 
Central Canada* 
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Chart 20 Recently Completed Unoccupied 
Dwellings, Central Canada 


As a percentage of population 
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Housing prices 


Despite higher interest rates, average housing 
prices have continued to increase in Canada, 
fuelled by income growth and strong employ- 
ment. Recent innovations announced by 
mortgage issuers could further support housing 
demand and prices, since they may lead to low- 
er monthly mortgage payments.” Aggregate 
housing prices, however, mask significant re- 
gional differences: while the pace of increase in 
real housing prices remains very strong in West- 
ern Canada, especially in Alberta, it has deceler- 
ated significantly in Central Canada. 


The increase in housing prices in Alberta has 
been supported by strong income growth, em- 
ployment gains, and in-migration, causing 
housing demand to outstrip supply (Chart 18). 
There was also some evidence of flipping 
among buyers over the summer, suggestin 
some speculation, particularly in Calgary. 
There are now some indications that price in- 
creases in Alberta are slowing as more supply 
comes on the market, although they continue to 
increase at a rapid pace. It is thus important to 
continue to monitor developments closely. 


The pace of increase in housing prices in Central 
Canada has continued to slow gradually, as 
housing supply is catching up with demand 
(Chart 19). Rising listings in resale markets 
suggest that the pace of the price increase 
should continue to moderate. Nevertheless, 
with little evidence of widespread excess supply, 
as measured by the number of unoccupied 
dwellings as a ratio of population (Chart 20),’ 
no major widespread reversal in housing prices 
is expected.® 


5. These changes include an increased maximum amor- 
tization period for insured mortgages, split fixed/float 
mortgages, and interest-only mortgages. 

6. Some observers have suggested that many purchases 
of new condominiums in Calgary were for invest- 
ment purposes. 

7. Asteady increase in this ratio in Montréal explains 
the marked slowdown in the pace of increase in real 
housing prices in Montréal. 

8. There could, however, be imbalances in certain seg- 
ments of local housing markets. See the Highlighted 
Issue on condominium prices in the June 2006 FSR 


(p. 14). 
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Highlighted Issue 


An analysis of the financial 
position of the household sector 
using microdata 


Prepared by Umar Faruqui, Simon Lai, and 
Virginie Traclet 


Household credit accounts for about 70 per cent 
of the total Canadian-dollar loan exposure of 
Canadian banks. Consequently, assessing the 
financial health of Canadian households is an 
important part of our assessment of risks in the 
banking sector and in the financial system as a 
whole. This is especially true in the current context 
of steadily rising household indebtedness, with 
the aggregate ratio of debt to income currently 
standing at 124.7 per cent. 


Our past analysis, based on debt-service and 
debt-to-asset ratios calculated using aggregate 
data, suggests that financial system risks relating 
to the Canadian household sector appear to be 
low. But aggregate data can mask information 
about the underlying distribution of debt, espe- 
cially information about the proportion of vul- 
nerable households; i.e., households that could 
be particularly affected by negative shocks. This 
Highlighted Issue supplements our past analy- 
sis by using microdata to examine the distribu- 
tion of debt indicators across households (by 
income and age groups). This analysis supports 
the view that, overall, the Canadian household 
sector seems to be in good financial health and, 
thus, should not pose a major threat to the sta- 
bility of the Canadian financial system. 


The data 


The microdata used here come from the Cana- 
dian Financial Monitor (CFM), a survey con- 
ducted by Ipsos Reid Canada that provides 
detailed information on household balance 
sheets. The survey is distributed throughout the 
year. About 12,000 households participate an- 
nually, which represents a response rate of ap- 
proximately 35 per cent. CFM data are available 
beginning in 1999. 


The CFM is available on a timely basis, while 
Statistics Canada’s Survey of Financial Security 
(SFS) is conducted infrequently.” CEM data are, 
therefore, useful for analyzing recent develop- 


9. The 1999 SFS was the most recent available at the 
time of writing. 


ments. However, the most recent results should 
be interpreted with some caution, because data 
are available only for the first half of 2006 and, 
thus, the sample for that year is smaller.!° 


For our analysis, households are divided into 
five income groups and four age groups, as de- 
fined in Table 1. . 


Two elements suggest that the quality of CFM 
data is satisfactory. First, a comparison of micro- 
data from the 1999 CFM with microdata from 
the 1999 SFS shows that CFM and SFS data on 
gross income, mortgage debt, and consumer 
debt (which are particularly important for our 
analysis of the debt-service ratio) are broadly 
comparable. The asset holdings reported by 
CFM, however, are lower than those reported 
by SFS. Second, as illustrated by Table 2, the 
distribution of debt and assets by age and in- 
come groups are consistent with expectations: 
(i) close to half of total household debt is held 
by middle-aged households (age group 2); 
(ii) the debt of higher-income households 
(income group 5) is large relative to their size 
in the population; and (iii) asset holdings 
increase with income. 


An analysis of the distribution of various 
debt indicators 


Household indebtedness is traditionally gauged 
using three indicators: (i) the debt-to-income 
ratio; (ii) the debt-service ratio, which measures 
the fraction of their income that households 
must devote to servicing their debts; and 

(iii) the debt-to-asset ratio, which shows to 
what extent debt is backed by assets. Microdata 
allow us to analyze the distribution of these in- 
dicators (i.e., to see how they vary across in- 
come groups and how they have evolved over 
time) and to assess the proportion of vulnerable 
households (1.e., households that could be 
more severely affected by negative shocks, be- 
cause they have either high debt-service ratios 
and/or high debt-to-asset ratios). The analysis 
in this Highlighted Issue is based only on 
households that have debt. 


CFM data indicate that the debt-to-income ratio 
of households across all income groups is cur- 
rently higher than in 1999. At the same time, 
they indicate that the proportion of households 


10. In the first half of 2006, 5,930 households were sur- 
veyed, which compares with an annual target of 
12,000 households. 


Table 1 


Definition of Age Groups and Income Groups 


Age nen Between | Between |} 64 and 
_ | groups 35 and 49| 50 and 63} = over 
Income Below | 32,500- | 57,500- | 85,000- | Above 
groups ($)? | 32,500} 57,499 84,999 } 124,999} 125,000} | 


a. Income is measured by gross family income. 


_ Table 2 
Distribution of Debt and Assets by Age and Income 


Per cent* 


[asi Sista dal. 
Slee dlls 
5 

(12.6%) } 5.7} 2.9]14.9]13.2} 5.4] 9.9] 0.5] 4.5} 26.5] 30.5 


a. The numbers in brackets represent the proportion of households in each | 


income and age group relative to the whole population. 


Chart 21 Distribution of the Debt-Service 
Ratio, Evolution Over Time 
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with debt has fallen somewhat and is now 75 per 
cent, compared with 78 per cent in 1999. Thus, 
the rise in the household debt-to-income ratio 
occurred not because a larger proportion of 
households are indebted, but because indebted 
households are carrying more debt. 


The second indicator used to assess household 
indebtedness is the debt-service ratio (DSR), 
which is calculated here as total debt payments 
(interest and principal payments on debt) di- 
vided by gross household income. As illustrated 
in Chart 21, there are more people with a low 
DSR than with a high DSR, which suggests that 
debt sustainability should not be an issue for 
the large majority of households. However, the 
distribution of the DSR by income group over 
1999-2006 suggests that the proportion of low- 
income households (group 1) devoting a large 
fraction of their income to debt payments is 
higher than that of households with higher 
incomes (Chart 22)."! 


Despite the increase in overall household debt 
compared with income, the situation of the 
most vulnerable households has marginally im- 
proved (Table 3). Data for the proportion of 
vulnerable households (i.e., households with a 
DSR above some vulnerability threshold) !? 
show that: (i) the proportion of households 
with a DSR above 23 per cent has decreased in 
the past two years and is significantly below the 
peak value in 2000; and (ii) while the propor- 
tion of households with a DSR above 40 per 
cent increased in the first half of 2006, it is still 
at about the average since 1999. Overall, the 
proportion of total debt held by vulnerable 
households is at its lowest level for the whole 
sample period. 


11. Pooled data, rather than individual years, were used 
to examine the distribution of the DSR by income 
group because of problems associated with small 
samples. 

12. Vulnerable households are defined using two differ- 
ent vulnerability thresholds for the DSR. The first 
threshold, which is commonly used in the literature, 
is reached when debt payments exceed 30 per cent of 
household net income, which translates into a 23 per 
cent threshold for our DSR, which is calculated using 
gross income. (We make the assumption that dispos- 
able income is about 75 per cent of gross income.) 
The second threshold—commonly used by financial 
institutions—is reached when total debt payments 
exceed 40 per cent of household gross income. 
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There are more households with a high DSR in 
Western Canada (i.e., Manitoba, Saskatchewan, 
Alberta, and British Columbia) than in the rest 
of Canada. In British Columbia, this might be 
explained, at least partly, by higher housing 
prices in Vancouver. However, thanks to sus- 
tained income growth in those provinces, this 
has not resulted in a rise in the proportion of 
vulnerable households in Western Canada. 


Overall, the DSR distribution suggests that de- 
spite rising debt and rising short-term interest 
rates, the financial position of the household 
sector has recently shown marginal improvement. 


The last indicator used to assess household 
indebtedness is the debt-to-asset ratio (DAR), 
which is calculated as total debt divided by total 
assets.!> The distribution of the DAR suggests 
that debt and asset holdings are relatively well 
matched; i.e., households that have debts also 
have assets (recall Table 2, left column). We de- 
fine vulnerable households with regard to the 
DAR as households with a DAR above 2, which 
is consistent with the fact that, from 1987 to 
2004, the average DAR of insolvent households 
in Canada hovered around 2 (Office of the Su- 
perintendent of Bankruptcy Canada 2006).'4 
As illustrated in Table 4, the proportion of vul- 
nerable households (DAR above 2) has risen 
since 2004. This has been accompanied by arise 
in the share of total debt held by these vulnera- 
ble households. There is no benchmark for the 
proportion of vulnerable debt above which 
there is a risk for the financial system. But since 
the level of vulnerable debt accounts for 3.6 per 
cent of household debt, we do not think that 
the situation poses an increased risk to the fi- 
nancial system. A focus on households that are 
vulnerable with regard to both the DSR and the 
DAR supports this view: the debt held by house- 
holds that have both a DSR and a DAR above 
vulnerability thresholds accounts for 2.8 per 
cent of total household debt, using the 23 per 
cent DSR vulnerability threshold, and for less 
than 0.4 per cent of total household debt, using 
the 40 per cent DSR threshold. 


13. The DAR is interpreted with some caution since, as 
mentioned before, asset data from CFM may under- 
estimate true asset data. 

14. Assets in the OSBC study include: house, financial 
assets, cars, furnishings, and personal assets. 


_ Chart 22 Distribution of the Debt-Service 
Ratio by Income Group 
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Source: Ipsos Reid and Bank of Canada 
calculations 


_ Table 3 


Proportion of Households with a DSR above 


_ Vulnerability Thresholds 


Proportion | Share oftotal | Proportion | Share of total 
ofhouseholds | debt held by | ofhouseholds | debt held by 
with households i households 
DSR>23%* with with 
DSR>23%? 


a. As a percentage of total households with debt 


__ b. Vulnerable debt as a percentage of total household debt 


Table 4 


Proportion of Households with a DAR above the 
Vulnerability Threshold (2) 


Share of total debt held by 
households with DAR>2 


a. As a percentage of total households with debt 
b. As a percentage of total household debt 


Chart 23 Yields on 10-Year Government 
Bonds 
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Overall, this analysis broadly supports our past 
conclusion: Canadian households seem to be in 
rather good financial health, with debt largely 
held by households with sufficient income 
and/or assets. Therefore, the household sector 
should not pose a major threat to the stability 
of the Canadian financial system, at least in the 
short term. 
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Financial markets 


Prices for a number of commodities and riskier 
assets, including those for global equities, de- 
clined sharply in May and June. In a historical 
context, the market turbulence at that time was 
relatively minor, with the prices of many risky 
financial assets remaining above the levels that 
prevailed at the start of the year. Since the end 
of June, equity prices have again generally been 
appreciating. Although the prices of some com- 
modities, particularly energy, have declined 
since the June FSR, they have done so in an or- 
derly manner. Overall, despite the repricing in 
May and June, risk appetite remains generally 
high. As such, there is still some concern, first 
expressed in the December 2005 FSR, that mar- 
ket risk may be underpriced. 


The market turbulence in May and June can be 
partly attributed to greater uncertainty about 
the macroeconomic outlook, coupled with mar- 
ket concerns that monetary policy might need 
to be tightened by more than anticipated to 
ward off inflationary pressures. This increased 
level of uncertainty has since largely dissipated, 
with financial markets generally expecting a 
slowing in the economies of industrialized 
countries to restrain inflation and to reduce the 
need for any significant tightening of monetary 
policy. This reduction in inflation concerns has 
contributed to the recent declines in the yields 
on long-term government bonds in all major in- 
dustrialized countries (Chart 23). In addition, 
even though global policy rates have increased 
and further modest increases are expected in 
some countries, global economic growth has 
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remained resilient, providing a strong funda- 
mental backdrop for financial-asset prices. 


While there is some evidence that investors 
are paying closer attention to fundamentals 
(e.g., differentiating among emerging markets), 
there is little indication of an overall reduction 
in investors’ risk appetite. This most recent peri- 
od of market turbulence seems to have had little 
impact on investors’ appetite for high-yield, 
less-liquid assets. Numerous indicators suggest 
that market participants assess risks to be rela- 
tively low and/or that they have a healthy appe- 
tite for risk. For example, the implied volatility 
of the S&P (VIX) and spreads on emerging-mar- 
ket bonds have both fallen back to historically 
low levels (Chart 24). 


This healthy risk appetite may reflect improve- 
ments in risk management and a reduction in 
systemic risk arising from new financial prod- 
ucts, new hedging possibilities, and a higher de- 
gree of global capital mobility. Nevertheless, it 
is still possible that volatility and risk premiums 
could rise abruptly, perhaps triggered by lower- 
than-expected global economic growth or high- 
er inflation, resulting in a more substantial and 
widespread decline in asset prices. 


Financial institutions 


The large Canadian banks remain very profit- 
able and well capitalized, enjoying record prof- 
its through the first three quarters of fiscal 2006. 
The banks have been generating an underlying 
return on equity of about 20 per cent, on 
average. 


These strong profits have been broadly based. 
The domestic personal and small business side 
of the banks’ operations has continued to per- 
form strongly. In addition, growth in corporate 
lending has increased somewhat in 2006. Banks 
continue to benefit from very firm credit quality 
in their retail and corporate loan portfolios, in 
spite of such potentially adverse factors as the 
strong Canadian dollar and high oil prices. Se- 
curities underwriting and trading activity have 
also been favourable for earnings. Financial in- 
termediation spreads, which had been declin- 
ing for some time, are starting to stabilize. Some 
of the Canadian banks have continued to make 
investments and strategic moves aimed at en- 
hancing the profitability of their retail banking 
and wealth-management operations in the 
United States. 


Chart 24 Implied Equity Volatility* 
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Market indicators support the view that Canadi- 
an banks are financially healthy. For example, 
a measure of the perceived riskiness of banks 
based on the Merton contingent claims approach 
shows that the banks are in a strong financial 
position (Chart 25).!° 


The three large Canadian life and health insur- 
ance companies also enjoyed firm profits in the 
first three quarters of 2006. The companies re- 
corded strong operating results in both their 
protection (individual and group) and wealth- 
management products, although weaker equity 
markets in the second quarter affected variable 
annuity sales to some extent. They have also 
been benefiting from the strong global econo- 
my, given their geographic diversification (al- 
though the strong Canadian dollar had some 
dampening effect on the Canadian-dollar value 
of profits earned in the United States), and they 
continue to explore expansion opportunities 
overseas. The life and health insurance compa- 
nies are well capitalized and enjoy strong credit 
quality in their fixed-income portfolios. 


The Canadian securities industry reported 
record profits in the first half of 2006, with op- 
erating profits up 43 per cent over the same pe- 
riod a year ago. However, profits in the second 
quarter were 20 per cent lower than in the ro- 
bust first quarter. This reduction was largely due 
to the stock market pullback and increased mar- 
ket volatility in the spring, which adversely 
affected trading profits. 


15. This measure was discussed in the June 2006 FSR. 
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Important Financial System Developments 


his section of Developments and Trends 
examines structural developments affecting 
the Canadian financial system and its safety 
and efficiency. 


Financial Markets 


Principal protected notes 


Principal protected notes (PPNs) are a growing 
class of investment products that have a fixed 
term to maturity and offer a rate of return based 
on the performance of an underlying invest- 
ment, typically hedge funds, mutual funds, or 
stock market indexes. One of the main charac- 
teristics of this type of financial instrument is a 
guarantee that the holder will recover the capi- 
tal invested if the note is held until maturity. !° 
The investor is not, however, guaranteed to re- 
ceive any income in addition to this principal. 
The ability to earn a profit depends on the per- 
formance of the underlying investment, net of 
fees and other expenses paid to the guarantor, 
sponsor, fund manager, or other institution 
involved in creating the product. 


The stock of Canadian PPNs roughly doubled 
between 1999 and 2004 to reach $21 billion. !? 
This financial product widens the spectrum of 
investment opportunities available to retail in- 
vestors by making it possible to gain exposure 
to vehicles such as hedge funds without having 
to make a large investment. PPNs also provide 
investors interested in gaining exposure to 
some risky—and potentially high-performing— 


16. Often, PPNs are not insured by the Canadian Deposit 
Insurance Corporation or the Régie de l’assurance- 
dépdts du Québec. In these cases, the guarantee is 
supported by the creditworthiness of the guarantor— 
generally a Schedule I or Schedule II bank or a credit 
union—and by the security backing it. 

17. Source: Investor Economics 


investments with an opportunity to do so while, 
in principle, eliminating the downside risk. 


As with any other financial asset, investors pur- 
chasing PPNs need to understand the character- 
istics of the instrument. The Investment Dealers 
Association (IDA) and the Canadian Securities 
Administrators (CSA) are concerned that, given 
the increasing complexity of PPNs, disclosure 
standards may not be sufficient to properly in- 
form prospective investors about the structure 
of these instruments and about the various 
factors affecting cash flows, such as fees. This 
makes it more difficult for investors to assess 
the value of these notes. The IDA and the CSA 
are also concerned that investors can buy some 
types of PPNs from salespeople who are not re- 
quired either to meet the same proficiency stan- 
dards as registered investment advisers or to 
ensure that the investment products sold meet 
the specific needs of the client. 


Securities transfer legislation 


This past May, the legislative assemblies of On- 
tario and Alberta passed legislation to modern- 
ize the systems of rules governing the transfer 
and holding of securities in their respective 
provinces. These new Securities Transfer Acts are 
both modelled on Article 8 of the U.S. Uniform 
Commercial Code and are broadly similar. 
Other provinces are expected to follow suit. The 
objective is to have a largely harmonized frame- 
work across provinces—and between Canada 
and the United States—to facilitate capital flows 
across jurisdictions. 


This improvement in the legal foundations that 
support securities transactions is crucial for the 
efficiency of the financial system. Modernizing 
legislation on securities transfer became a priority 
after previous attempts by Canadian provinces 
to catch up with progress made internationally 
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resulted in a patchwork of laws that were incon- 
sistent across jurisdictions. More specifically, 
the Canadian system continued to rely on the 
concepts of possession and delivery of negotia- 
ble security certificates. These concepts cannot 
adequately deal with book-entry settlement sys- 
tems, the indirect holding of securities (i.e., 
through an intermediary), or the direct holding 
of securities without certificates, all of which 
have become an integral part of modern-day 
reality. The new system replaces outdated 
concepts of transferring securities held on the 
books of financial intermediaries through 
deemed transfers of possession with a new set of 
legal rights arising from holding securities posi- 
tions in accounts with the intermediary. The 
legislation also clearly determines which juris- 
diction’s law will govern securities transfers that 
have connections to more than one jurisdiction. 
This stronger legal framework is expected to in- 
crease confidence in the system for transferring 
and holding securities, particularly for cross- 
jurisdiction transactions. 


Proposal to strengthen the 
enforcement of securities law 


The Task Force to Modernize Securities Legisla- 
tion was established in June 2005 by the Invest- 
ment Dealers Association to examine investor 
protection, corporate governance requirements, 
access to capital, regulatory burden, and 
enforcement in Canada. Its goal was to 
recommend revisions to Canadian securities 
legislation and regulation to achieve a dynamic, 
fair, efficient, and competitive capital market. In 
its October 2006 report, the Task Force recom- 
mended 65 Canada-wide reforms, 34 of which 
relate to the enforcement of securities law. 


The recommendations on enforcement encom- 
pass multi-level reform across all jurisdictions 
and emphasize co-operation with respect to re- 
sources, evidence, and information. The Task 
Force envisions a national approach to enforce- 
ment in order to develop expertise, ensure the 
effective use of resources, and foster an indepen- 
dent and accountable enforcement process. A 
co-operative national enforcement program 
could also set enforcement priorities and devel- 
op reporting and data-collection systems so that 
quantitative analyses and performance evalua- 
tions could be conducted by an independent 
research body. 
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The Task Force indicates that ensuring the 
credibility of securities regulation in Canada 
through vigorous enforcement will “attract risk- 
averse investors to our markets, and thereby in- 
crease liquidity and correspondingly reduce the 
cost of capital to Canadian issuers.” Policy-mak- 
ers in Canada are encouraged to “step up” to the 
challenge and make changes in the regulations 
governing capital markets and their enforce- 
ment. 


Highlighted Issue 


Lessons learned from 
international experiences with 
market transparency 


Prepared by Lorie Zorn 


Market transparency is often defined as the de- 
gree to which trading-related information is 
publicly disseminated in a timely manner. It en- 
compasses price and quantity details that are 
available before a trade occurs (pre-trade trans- 
parency) and details about the actual transac- 
tion (post-trade transparency). Transparency is 
an important consideration, since it affects the 
quality of financial markets!® and, ultimately, 
the economic well-being of a country. 


The Bank of Canada has been a proponent of 
enhanced transparency in fixed-income markets 
for some time (Dodge 2004-05; 2005). By in- 
creasing participants’ information about market 
conditions, transparency typically allows fixed- 
income markets to operate more efficiently, 
providing direct benefits to the Canadian finan- 
cial system, as well as helping the Bank to fulfill 
its responsibilities in monetary policy and fi- 
nancial stability and in managing the federal 
government's debt. 


At the same time, the Bank also recognizes that 
greater transparency will influence the provi- 
sion of market liquidity and can, at some point, 
reduce market liquidity and efficiency. For ex- 
ample, transparency can directly affect the risks 
and costs of making markets. Given the nature 
of the securities and the participants in fixed- 
income markets, market-makers are needed to 


18. Market quality reflects the implicit and explicit costs 
of trading and is affected by informational efficiency, 
volatility, and liquidity, as well as by transparency. 
See Vu (2003) for a discussion on transparency and 
market quality. 


facilitate trading. This role is played by invest- 
ment dealers, who commit their own capital to 
meet investor trading demand. Following a 
trade, dealers will typically redistribute some of 
their inventory among their peers to reduce ex- 
posure to potential price changes. This invento- 
ry management is hindered when competing 
dealers know the extent of each others’ posi- 
tions, thereby increasing the cost of market- 
making and, in turn, the costs of trading for in- 
vestors. Thus, the quality of fixed-income mar- 
kets depends on a delicate balance between the 
benefits of greater transparency and any nega- 
tive impacts on liquidity stemming from such 
an increase. 


Enhanced transparency can result from both 
regulatory inducement and market-led innova- 
tion. In certain countries, transparency in fixed- 
income markets has advanced more rapidly 
than it has in Canada. But the relative influence 
of regulators and the industry on transparency 
varies widely in these countries. 


Canada can benefit from the experiences that 
other countries have had with market trans- 
parency by encouraging the positive aspects 
and limiting the potential for negative conse- 
quences. To inform future policy considerations 
relating to transparency in fixed-income mar- 
kets, this article examines the relationship be- 
tween regulation and transparency, as well as 
the effects of imposed changes in transparency 
on market quality. 


Regulation and transparency 


In most developed countries, the regulatory en- 
vironment for transparency in fixed-income 
markets has been shaped by two common expe- 
riences. First, regulators and policy-makers be- 
came more attuned to transparency issues as 
electronic trading and data dissemination in- 
creased in the 1990s. More recently, as the En- 
ron-era market scandals raised issues of investor 
protection, regulators focused their efforts on 
providing investors with more trading-related 
information. Country-specific influences have 
helped to shape different regulatory models for 
transparency in fixed-income markets. 


In the United States, high-profile problems in 
fixed-income markets and active political inter- 
est have resulted in detailed rules for transpar- 
ency, specifically for corporate and municipal 
bonds. However, U.S. Treasury securities are the 
exception. In the late 1980s, a Congressional 
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review of the Treasury market included an eval- 
uation of the accessibility of trading-related in- 
formation. The securities industry pre-empted 
likely regulatory action to impose transparency 
rules by establishing GovPX in 1992.!? Since 
then, further industry-led initiatives have result- 
ed in a well-functioning U.S. Treasury market, 
characterized by a high degree of pre-trade 
transparency without any regulation regarding 
transparency. 


Other industrialized countries do not have an 
extensive regulatory framework for transparen- 
cy in fixed-income markets. In the European 
Union, where policy-makers have focused on 
the integration of financial markets, transparen- 
cy rules are not as detailed and currently apply 
only to debt that is traded on an exchange. 
Stricter transparency requirements for equities 
will be implemented in November 2007, but 
the issue is still under review for other securities. 
European policy-makers have recognized that 
debt markets are structurally different from 
equity markets and, as such, warrant separate 
consideration. 


Within the European Union, the United Kingdom 
has examined the transparency of fixed-income 
markets extensively over the past five years. Al- 
though limited rules were implemented a few 
years ago for bonds traded on electronic trading 
systems, U.K. securities regulators have recently 
determined that the level of transparency now 
delivered, particularly pre-trade transparency, is 
sufficient for wholesale market participants. 
Based on their assessment that market failure 
has not occurred, U.K. regulators have conclud- 
ed that more extensive regulation of transparen- 
cy is not necessary for U.K. debt markets.7! 


In Australia, regulators have explicitly followed 
a “light-touch” approach to debt market issues, 


19. GovPX Inc. is an initiative by the major U.S. bond 
dealers and inter-dealer brokers (IDBs) to consoli- 
date and distribute quotation and transaction infor- 
mation from IDB trading systems. This information 
is available to the public via the Internet, as well as 
through commercial vendors of information. 

20. The European Commission is require d to publish its 
decision on whether or not to proceed with regula- 
tions for debt market transparency by the autumn of 
2007. 

21. U.K. regulators found no evidence of inefficiency in 
the price-formation process nor of a failure of best 
execution in U.K. wholesale bond markets. See U.K. 
FSA (2006). 
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including transparency. Australian fixed-income 
markets have functioned well and, on that 
basis, it has been sufficient for regulation mere- 
ly to point to the desirability of transparency 
rather than to mandate specific requirements. 


Overall, in terms of regulatory intervention to 
enhance transparency, the approach of other 
industrialized countries varies widely, with the 
United States at one end of the scale and Australia 
at the other. Although Europe is currently in 
between, it is not certain what its eventual posi- 
tion will be until its review of non-equity markets 
has been completed. 


Transparency delivered 


Given the different regulatory influences and 
approaches, one might expect the United States, 
with its detailed, rules-based framework for se- 
curities regulation, to have a very high level of 
market transparency. This is certainly the case. 
But an abundance of trading-related informa- 
tion is also available in the European Union, 
where relatively modest regulatory require- 
ments are currently in effect. In the end, the 
high level of market transparency in these two 
jurisdictions results mainly from industry inno- 
vation rather than from regulation. Not only are 
their fixed-income markets highly developed 
and competitive, but there is an extensive 
amount of electronic trading and data dissemi- 
nation. In Australia, where electronic trading in 
bonds is not as widespread, the level of trans- 
parency is naturally lower. 


Natural experiments in transparency 


How have actual changes in transparency influ- 
enced market behaviours and dynamics? The 
academic literature is dominated by studies of 
so-called natural experiments with transparency 
in equity markets, and the impact on market li- 
quidity is often examined. In terms of transpar- 
ency in fixed-income markets, the literature to 
date encompasses only one event—the imple- 
mentation of transparency requirements in the 
U.S. corporate bond market. There are no stud- 
ies of transparency in government bond mar- 
kets, probably because of the limited number of 
transparency rules for government bonds. Given 
the available body of research, transparency in 
markets with a dealership structure (i.e., where 
dealers are market-makers) is most relevant to 
fixed-income markets. 
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Three sets of studies examine the effects on mar- 
ket liquidity of changes in transparency in deal- 
er markets. The effects are typically measured in 
terms of transactions costs, represented by the 
difference between bid and ask prices: lower 
transactions costs or smaller bid-ask spreads are 
associated with greater market liquidity. 


The first set of studies examines the effect of the 
1997 introduction of Order Handling Rules on 
the U.S. Nasdag market, which were designed 
to significantly increase investor access to pre- 
trade information. Five different papers found 
that, on the whole, the Rules prompted more 
competitive behaviour among dealers, and that 
both quoted bid-ask spreads and realized trans- 
actions costs declined as a result. 


The second set of research examines changes in 
the publication rules for stocks traded on the 
London Stock Exchange (LSE).?? Finding the 
appropriate delay for the dissemination of trade 
details was motivated by a desire to protect the 
inventory-management function of LSE market- 
makers and, hence, to preserve large-size/block 
trading at the exchange. A number of authors 
found that adjusting the timeliness of post- 
trade publication for LSE stocks did not have an 
adverse effect; in fact, prices were largely unaf- 
fected by these changes. 


The third set of studies analyzes the introduc- 
tion of post-trade transparency in the U.S. 
corporate bond market as part of the TRACE 
initiative.** Of the four papers made public to 
date, none indicate a negative impact on liquid- 
ity. For the most part, transactions costs de- 
clined for those bond trades published on 
TRACE—particularly for small-sized trades— 


22. The rules required dealers to display the best price 
quotes and limit orders across Nasdaq and electronic 
communications networks. 

23. Over a 10-year period, large-size trades intermediated 
by dealers were subjected to five different publication 
regimes. This ranged from immediate publication of 
price and size at the beginning of the period, to a 
24-hour delay for price publication; there is currently 
a 60-minute delay for both price and quantity. 

24. Under the Trade Reporting and Compliance Engine 
(TRACE), the dissemination of details on price and 
volume for an initial segment of corporate bond 
trades began in July 2002, with gradual expansion to 
nearly all corporate bond trades and reductions in 
dissemination delays over the following 3-year 
period. 


relative to those of other corporate bonds. The 
reasons given for this vary: some authors indi- 
cate that the negotiating power of investors in- 
creases with more information; some find that 
transparency increases price competition 
among dealers; others note that trading is more 
widely dispersed among dealers after the cost of 
acquiring information falls. 


In general, the academic research suggests that 
the introduction of transparency in a dealer mar- 
ket does not adversely affect market quality. It 
seems to increase liquidity, as measured by low- 
er trading costs. Yet, the LSE studies imply that 
when there is already some transparency in a 
market, further enhancements may be of little 
benefit to liquidity. Thus, altogether, the re- 
search seems to support the widely held theory 
that transparency engenders declining benefits 
to market liquidity, to the point of an eventual 
trade-off once the optimum level has been 
surpassed. 


Caution must be exercised when considering 
the results of these studies. First, since changes 
in transparency often occur in tandem with oth- 
er changes, it is difficult to isolate the effects of 
transparency on market liquidity and to draw 
firm conclusions. For example, some attribute 
the improvements in transactions costs for cor- 
porate bonds found by the TRACE studies to 
increased trading in credit derivatives over the 
past few years, rather than to increased transpar- 
ency. These credit instruments can reduce the 
cost to dealers of providing liquidity in the un- 
derlying corporate bond market. This cost re- 
duction may, in turn, be passed on to investors 
in the form of tighter bid-ask spreads. 


Second, the literature examines transparency for 
equities and corporate bonds, which are not 
only different from each other, but also from 
other assets, such as government debt securities. 
Different market characteristics across asset 
classes imply differences in the exposure of 
dealers to transparency-related liquidity risks 
and, hence, differences in the appropriate level 
of transparency. Moreover, there can even be 
differences across markets that trade in similar 
securities. For example, U.K. regulators have 
concluded that the implementation of TRACE- 
like transparency rules would not have the same 
effects in the United Kingdom as in the United 
States, owing to the different makeup of the 
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U.K. and U.S. corporate bond markets.*> So, 
observations stemming from one particular 
market cannot necessarily be extended to other 
markets. 


Relevance for Canada 


The experiences of other countries, to date, 
demonstrate that transparency can have bene- 
fits for market quality and that both regulators 
and the industry have a role to play. What is not 
yet clear is the appropriate level of transparency 
for fixed-income markets and how this can be 
achieved, particularly how it might be or should 
be translated into specific rules. 


Stakeholders might focus on the following key 
points when considering transparency issues in 
Canada. 


Transparency in fixed-income markets warrants 
separate consideration from transparency in 
equity markets. The unique trading structure 
of debt markets implies a unique approach to 
achieving appropriate transparency, and regula- 
tors in both the United States and the European 
Union have realized this. There are also differ- 
ences in participation and trading practices be- 
tween the various sectors of the fixed-income 
market (e.g., corporate bonds versus govern- 
ment bonds), which suggest different approach- 
es to transparency. 


Regulatory intervention should be based upon 
indications of market failure, as well as on indi- 
cations that the benefits from regulation will 
be greater than the costs. The view of U.K. and 
Australian regulators is that mandatory trans- 
parency may not be necessary when a fixed- 
income market is functioning well. Moreover, 
market-led innovation can provide solutions to 
transparency outside of regulation. 


The widespread adoption of trading technolo- 
gies by market participants is an important 
component of enhanced transparency. U.S. and 


25. For example, there is a lower proportion of direct 
retail participation in the U.K. corporate market, and 
dealer activity in the United Kingdom tends more 
towards a principal (market-maker) basis rather than 
an agency (or brokered) basis as in the United States. 
This implies that U.K. dealers are more exposed to 
the risk that greater transparency will lead to lower 
liquidity. 


25 


Developments and Trends 


European experience illustrates that the more 
participants use electronic trading and data- 
dissemination services and the more sophisti- 
cated these become, the greater is the level of 
transparency. In assessing the means to address 
transparency issues, policy-makers should con- 
sider the state of technological development, 
and, if regulation is imposed, it should not stifle 
future gains from advances in technology. 


Pre-trade transparency is valuable to investors 
and interferes less with the market-making 
function. More importantly, markets that have a 
high degree of pre-trade transparency, such as 
the U.S. Treasury market, can be very efficient. 
Regulators in the United States and the United 
Kingdom recognize that pre-trade information 
can be just as representative of market prices as 
post-trade information. 


The current state of transparency in 
Canada’s fixed-income markets 


Canadian regulators, policy-makers, and other 
stakeholders have been considering transparen- 
cy in fixed-income markets for many years. As in 
other countries, the debate intensified in Canada 
owing to a number of factors, including the 
appearance of electronic trading systems and an 
increase in regulatory focus on retail investor 
issues. Resolution of debt-transparency issues, 
from a regulatory perspective, is evolving. Cur- 
rently, transparency rules are applied only to 
certain corporate bonds, while government se- 
curities are exempt until 31 December 2006.7° 
Even so, the Canadian requirements for corpo- 
rate debt transparency are relatively extensive 
when compared with those of other major 
countries. 


26. Transparency is addressed under National Instrument 
21-101 Marketplace Operation, National Instrument 
23-101 Trading Rules, and their companion policies 
(collectively, the ATS Rules): Amendments to trans- 
parency rules for government securities were pro- 
posed by the CSA in July 2006. The proposal, along 
with a joint response by the Bank of Canada and the 
federal Department of Finance, is available at: 
www.0osc.gov.on.ca/Regulation/Rulemaking/Current/ 
Part2/Comments/21-101/com_21-101_index.jsp 

27. In the United States, the only information required 
for corporate and municipal bonds is information on 
completed trades. There are no requirements for fed- 
eral government bond trades. In Canada, transpar- 
ency rules in effect for corporate bonds include both 
pre-trade and post-trade requirements. 
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Despite the absence of mandatory transparency 
for government securities in Canada, industry 
initiatives have increased the level of transpar- 
ency available to market participants. Over the 
past few years, several electronic trading systems 
and commercial data services firms have been 
launched in Canada, resulting in a substantial. 
increase in information on fixed-income trad- 
ing. In addition, the prices of benchmark gov- 
ernment securities are now publicly available 
on several Internet sites. Although technologi- 
cal advances in trading and data dissemination 
have only recently taken hold in Canada, 
this industry-driven momentum seems to be 
building. 


Looking ahead 


Policy-makers worldwide are still grappling 
with issues related to transparency in fixed- 
income markets. Even those jurisdictions that 
have implemented transparency rules are con- 
tinually reviewing the impact of these require- 
ments in the context of industry developments. 
The experiences and deliberations of other 
countries will continue to provide Canadian 
regulators, policy-makers, and other stakehold- 
ers with insights for determining the appropri- 
ate long-run approach to transparency in fixed- 
income markets in Canada. 
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Highlighted Issue 


Exchange-traded funds 


Prepared by Harri Vikstedt 


Although exchange-traded funds (ETFs) were 
launched in the United States in 1993, they are 
relatively new to Canada.”° They are investment 
vehicles that invest in many of the same types of 
assets that mutual funds do. They are traded on 
exchanges, have a high degree of liquidity, and 
are available to both retail and institutional in- 
vestors. They provide investors with the ability 
to acquire exposure in one transaction toa 
market index or specific asset class, such as 
commodities, that has not always been easily 
accessible to retail investors in the past. 


Equity funds, either in general index or sector 
form, account for over 90 per cent of the 
US$500 billion global ETF market. The remain- 
ing 10 per cent of the market is composed of 
both fixed-income ETFs, which were introduced 
in 2002, and, more recently, commodity ETFs. 


This article provides an overview of ETFs and 
discusses their role as an alternative for inves- 
tors seeking exposure to a specific index or asset 
class. The first section explains the basic struc- 
ture of ETFs and how they have improved mar- 
ket efficiency by lowering costs, improving 
transparency, and helping to complete markets 
by increasing market access for retail clients. The 
second section provides a summary of the 
global ETF market, with a focus on Canadian 
developments. 


The ETF structure 


ETFs are passive investment vehicles that repre- 
sent a fractional ownership in an underlying 
portfolio of securities. They are designed to 
closely track the performance of either a basket 
of securities (index) or a single asset. Investors 
receive returns based on the performance of the 
index or of the underlying asset, less a manage- 
ment fee paid to the fund manager. 


28. Canadian investors have been able to buy U.S. ETFs 
since their introduction in 1993. 
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ETFs are a hybrid of an open-end mutual fund 
and a closed-end mutual fund (Table 5). They 
are listed on a stock exchange, like a closed-end 
fund, and can be traded like a standard stock 
whenever the market is open. However, ETFs 
possess a unique creation and redemption pro- 
cess that differentiates them from closed-end | 
funds. The number of outstanding shares may 
be increased or decreased, on a daily basis, to re- 
flect demand.?? This process removes the po- 
tential problem of significant price discounts or 
premiums of the fund related to the net asset 
value (NAV) of the underlying assets. 


ETFs are an attractive alternative investment ve- 
hicle to indexed mutual funds, since they pro- 
vide the investor with continuous exchange- 
based pricing, as well as the ability to execute 
limit and stop-loss orders. The ETF structure 
also provides a high level of transparency, since 
investors know the composition of the specific 
ETF’s portfolio on a daily basis. ETFs should 
also have a lower tracking error compared with 
traditional indexed mutual funds because they 
are fully invested and do not need to hold cash 
for redemptions. The tax treatment of ETFs is 
more direct, and, given their structure, ETFs usu- 
ally generate a capital gain only when the actual 
units are sold.3° But despite their many advan- 
tages, ETFs are not actively managed and, thus, 
will not outperform a designated index. 


As a portfolio-management tool, ETFs can be 
used for a number of purposes, including short- 
term hedging or speculative trading, investing 
in certain sectors of an equity index, and alter- 
ing overall portfolio exposure to certain assets 
in a cost-effective manner. ETFs are also used 
in long-term, buy-and-hold strategies by both 
retail and institutional investors. 


The development of the ETF market has helped 
to enhance market efficiency, particularly for re- 
tail investors, since it provides easier and direct 


29. Defined market participants (brokers and/or dealers) 
can create new ETF shares by delivering additional 
underlying assets to the ETF when demand for the 
ETF increases. They can redeem existing shares by tak- 
ing back the underlying assets from the ETF against 
the delivery of the ETF shares when demand 
decreases. They can also do either if the ETF price 
deviates from its NAV. 

30. ETFs are obliged to distribute portfolio gains to 
shareholders by year-end. These may arise from index 
rebalancing or from the need to meet diversification 
requirements. 
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access to asset classes such as commodities. 

ETFs are an efficient investment vehicle for both 

retail and institutional investors interested in 

portfolio diversification at a global, regional, 

and industry sector level. These funds have 

made portfolio investing easier, more transpar- 
ent, and more cost-effective, particularly for the 
_ retail client. The ability to trade at intra-day 


Multi-dealer No Varies/ Exchange | 
exchange 


| Cane __ prices has also allowed investors to manage 
| 


Table 5 
_ Funding Structure Comparison 
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their portfolio risk more prudently. 
Net asset value 
(NAV) End of day End of day Intra-day 


Trade price _ The first ETF was designed to replicate the per- 
formance of the S&P500 equity index and be- 


Source: Barclays Capital gan trading on the American Stock Exchange on 
L - ~ 22 January 1993. A second ETF, tracking the 
S&P MidCap 400 index, was added in 1995, and 
17 ETFs linked to international stock exchanges 
began trading in 1996. 


_ Chart 26 Global ETF Market by Currency of The market for ETFs is now over US$500 billion, 
| Issue | with over 650 funds, including 20 Canadian- 
dollar-based ETFs with a total capitalization of 
over Can$12 billion. The Canadian ETF market 
is still very small compared with the traditional 
Canadian mutual fund market, equivalent to 
just over 2 per cent of its size; this is slightly less 
than half of the equivalent U.S. percentage. The 
global ETF market remains U.S. focused, with 
over 70 per cent of all ETF assets under manage- 
ment denominated in U.S. dollars (Chart 26). 
Most of these are traded on one of the U.S. ex- 
changes. Initially, participants in the market 


ete ae” coat 32a epee were primarily institutional investors, but as 
(Z) Euro GB Canadian dollar . Salis 

Pease cen a ae it developed, retail investors have become 
(2) Emerging markets M@™ Australian and increasingly involved. 


New Zealand dollars 


The majority of Canadian ETFs have been is- 
sued by Barclays Global Investors under their 
iShares trademark, which has the largest global 
market share of ETFs by market capitalization. 
The iShares S&P/TSX 60 index accounts for over 
60 per cent of the total Canadian ETF market 
capitalization and tracks the TSX 60 index. Glo- 
bally, it is the 14th largest ETF by market capi- 
talization. Bond ETFs account for over 8 per cent 
of the Canadian ETF market—slightly higher than 
in the United States but below the 12 per cent 
in Europe. There are no Canadian-specific com- 
modity ETFs, although the US$iShares COMEX 
Gold Trust is cross-listed on the Toronto Stock 
Exchange. 


Source: Bloomberg 
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The top ten global ETFs by market capitalization 
have all been issued in the United States.*! They 
account for approximately 35 per cent of the 
global market and are largely dominated by the 
earliest funds. The first ETF, known as Spiders 
(Standard & Poor's Depository Receipts), con- 
tinues to be by far the largest at just over 
US$56 billion. 


The only non-equity ETF in the top ten is the 
streetTRACKS Gold Trust, which tracks spot 
gold prices and began trading at the end of 
2004. Although still only a small part of the 
overall market, commodity ETFs** possess the 
potential to greatly improve financial system ef- 
ficiency by adding to the completeness of mar- 
kets. Before the establishment of commodity 
ETFs, retail clients faced significant hurdles in 
acquiring direct financial exposure to commod- 
ity prices because of various factors, including 
high transactions and storage costs. Commodi- 
ty ETFs provide small investors with the ability 
to further diversify their portfolios. In fact, the 
appreciation of several commodity prices in the 
first half of 2006 may be partly attributable to 
the growth of ETFs and the release of pent-up 
demand from smaller investors. 


The ETF market is expected to continue to grow 
at a brisk rate as additional investors discover 
the product. However, the development of the 
ETF market beyond equities will depend on the 
development of liquidity in the markets for 
other underlying assets. 


31. Bloomberg, as of 25 September 2006 

32. Unlike traditional ETFs, some commodity ETFs may 
hold futures contracts and not the underlying com- 
modity. 
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Introduction 


eports address specific issues of relevance to 
the financial system (whether institutions, 
markets, or clearing and settlement systems) 
in greater depth. 


Maple Bonds are defined as Canadian-dollar 
bonds issued by foreign borrowers in the Cana- 
dian market. In his article, The “Maple Bond” 
Market, James Hately examines what has become 
the fastest-growing sector of the Canadian bond 
market since the elimination of the Foreign 
Property Rule in 2005. The development of the 
foreign-issue market reflects the increase in the 
global mobility of capital and is likely increas- 
ing the efficiency of the international financial 
system. In Canada, the Maple Bond market has 
contributed to a wider range of possible invest- 
ments for domestic investors, permitting in- 
creased portfolio diversification, lower risk, and 
potentially higher returns. Although the market 
for Maple Bonds is still in its infancy, the popu- 
larity and durability of foreign-issue bond mar- 
kets in other countries suggests that it will remain 
a viable segment of the Canadian bond market. 


Since 2000, the funding challenges of defined- 
benefit pension plans in Canada and in other 
industrial economies have increased signifi- 
cantly, largely reflecting financial market devel- 
opments that have adversely affected both 
pension fund assets and liabilities. Unfunded 
pension obligations can adversely affect the fi- 
nancial position of the sponsoring corporation 
or government entity, representing a potential 
drain on cash flow. At a minimum, this creates 
a financial “headwind” and, under an extreme 
scenario, could have adverse consequences for the 
financial system. In the report, An Update on the 
Funding Status of Defined-Benefit Pension 
Plans in Canada, Jim Armstrong reviews recent 
developments related to the funding situation of 
pension plans in Canada and assesses their impact 
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on the financial system. The article highlights the 
results of a new study by Mercer Human Re- 
sources Consulting that updates an earlier study 
discussed in the June 2004 issue of the FSR. The 
study provides an assessment of the current sit- 
uation and a 5-year projection under three eco- 
nomic scenarios. 


In December 2005, the Bank of Canada sur- 
veyed the readers of the FSR. In Results of the 
FSR Readership Survey, Jean Mair summarizes 
the survey findings. The results suggest that the 
FSR has a diverse audience with a wide range of 
interests, and that readers seem to be generally 
satisfied with the FSR. 
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The “Maple Bond” Market 


James Hately 


orporate bond issuance in Canada 

has grown significantly over the past 

decade. Since the elimination of the 

Foreign Property Rule (FPR) early in 

2005, one specific sector of that mar- 
ket, Maple Bonds, has shown particularly rapid 
growth. Maple Bond issuance has totalled over 
$17 billion so far in 2006 and approximately 
$30 billion since the beginning of 2005. 


Maple Bonds are defined as “Canadian-dollar- 
denominated bonds issued by foreign borrow- 
ers in the domestic Canadian fixed-income 
market.” Foreign-issued bonds are popular in 
most major fixed-income markets, including 
the United States (Yankee Bonds), the United 
Kingdom (Bulldog Bonds), Japan (Samurai 
Bonds), New Zealand (Kiwi Bonds), and 
Australia (Kangaroo Bonds). Even though the 
Canadian fixed-income market possesses the 
conditions that make these other markets at- 
tractive to foreign issuers (including a devel- 
oped government bond market and a liquid 
foreign exchange derivatives market), the Maple 
Bond market was practically non-existent until 
2005. 


This report discusses the development of the 
Maple Bond market and how it has likely im- 
proved the efficiency of the Canadian financial 
system. We begin with an examination of the 
growth of the Maple Bond market, including an 
analysis of why the market has developed. The 
second and third sections provide an examina- 
tion of the reasons why Maple Bonds are attrac- 
tive to both issuers and investors. The fourth 
section discusses issues related to secondary- 
market liquidity. The fifth concludes with an 
evaluation of the potential impact of this rela- 
tively new class of fixed-income securities on 
the efficiency of Canadian capital markets. 


Development of the Maple 
Bond Market 


The rapid development of the market for Maple 
Bonds can be primarily attributed to the under- 
lying positive financial environment that has 
supported the continued growth of Canadian 
corporate bond issuance, combined with the re- 
cent elimination of the FPR. While these factors 
have supported strong investor demand for Ma- 
ple Bonds, the supply of this nascent fixed-in- 
come instrument has also benefited from 
favourable conditions in the swap market. 


A supportive environment for the 
Canadian corporate bond market 


Two features have supported growth in the Ca- 
nadian corporate bond market. The first is the 
reduction in federal government borrowing. 
The fiscal deficits of the 1980s and early 1990s 
resulted in large borrowing requirements for the 
federal government, with gross federal debt is- 
suance reaching $60 billion in 1996. This level 
of government issuance tended to crowd out 
corporate bond issuance in Canada, and the 
amount of non-government issuance was rela- 
tively small (Chart 1). 


The subsequent reduction in gross borrowing 
by the federal government has been largely mir- 
rored by a significant increase in corporate 
bond issuance, which has doubled since 1996 
(Chart 2). 


The second contributing factor is the increasing 
size and sophistication of fixed-income institu- 
tional investors in Canada. The enhanced abili- 
ty of Canadian institutional investors to analyze 
credit risk, the increasing range of products, and 
the ability to hedge some credit risk through the 
use of derivatives have all helped to increase in- 
vestor interest in this type of security. 
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Elimination of the Foreign 
Property Rule 


The federal government announced the aboli- 
tion of the FPR in its 2005 budget. The FPR was 
originally introduced in 1971 to limit tax- 
shielded individual and institutional invest- 
ments in foreign assets to a maximum of 10 per 
cent of the total value of a portfolio. In subse- 
quent years, the maximum was increased a 
number of times and, since 2001, the FPR had 
restricted Canadian retirement plans and pen- 
sion funds from holding more than 30 per cent 
of their portfolios in foreign assets. 


Each time the FPR ceiling was raised, net invest- 
ment by Canadians in foreign securities also 
rose. Most investors, however, used almost all 
of their allowable foreign content to buy foreign 
equities, which are generally seen as providing 
more significant diversification benefits and re- 
turns than bonds. Reflecting this concentration 
in equities, the amount of foreign stocks pur- 
chased by Canadians almost tripled, increasing 
from slightly over $20 billion in 1999 to over 
$60 billion by 2000 as the foreign content was 
raised from 20 per cent to 25 per cent (Statistics 
Canada 2006). The total amount invested in 
foreign bonds, however, remained fairly low, at 
approximately $3 billion. The Canadian fixed- 
income market was seen as generally “closed,” 
with investors continuing to hold almost all of 
their fixed-income assets in domestic Canadian 
issues. This was generally regarded as causing 
domestic issues, particularly those of financial 
firms, to be valued at narrower spreads vis-a-vis 
Government of Canada bonds in the domestic 
market than was necessarily warranted by their 
credit quality. 


The removal of the FPR, however, provided in- 
vestors with an increased opportunity to diver- 
sify their holdings, investing not just in foreign 
equities, but also in foreign debt. Since the abo- 
lition of the FPR, the amount of foreign securities 
purchased by Canadian investors, particularly 
foreign bond issues that include Maple Bonds, 
has increased significantly, reaching a monthly 
record of $5.2 billion in March 2006. 


Conditions Supporting the 
Issuance of Maple Bonds 


Issuers of Maple Bonds are typically large insti- 
tutions with sophisticated treasury operations 
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that are active borrowers globally. Approxi- 
mately 50 per cent of Maple Bond issues have 
been completed by European-domiciled bor- 
rowers, while U.S issuers have been responsible 
for slightly more than 40 per cent.! Approxi- 
mately two-thirds of the Maple Bonds issued in 
2006 have been by sovereigns and agencies and 
U.S.-domiciled financial firms (Chart 3). 


Given that most Maple Bond issuers have no 
natural need for Canadian dollars, activity in 
the market tends to be driven by arbitrage op- 
portunities. Borrowers will generally issue in 
the Maple Bond market if they can attain fund- 
ing at an equivalent or lower cost than what is 
available in other markets. The issuance of Maple 
Bonds is therefore affected by how cost-effective 
it is for the issuer to borrow in Canadian dollars 
and swap the proceeds back into their funding 
currency of choice. 


Prior to the elimination of the FPR, transactions 
in the Canada-US. basis swap market were gen- 
erally driven by large Canadian borrowers, pre- 
dominantly the provincial governments and 
chartered banks, issuing U.S.-dollar debt in the 
U.S. market and swapping the proceeds back to 
Canadian dollars. The lack of transactions oc- 
curring in the opposite direction tended to re- 
sult in relatively wide basis swap spreads.* 


The recent increased issuance of Canadian secu- 
tities by foreign entities and the resulting need 
to swap the Canadian-dollar proceeds into a dif- 
ferent funding currency have offset, and put 
downward pressure on, the basis swap (Chart 
4). This narrowing of the basis swap should act 
to reduce the incentive for foreign issuers to is- 
sue Maple Bonds, potentially making the sup- 
ply dependent on the cycles of the basis swap 
market. This would be consistent with condi- 
tions in other foreign-issuer bond markets, such 
as the Kangaroo market, where issuance dimin- 
ished in 2002-03 when the Australian basis 
swap narrowed.” 


1. The remaining 10 per cent has been from issuers 
domiciled in Australia and Asia. 

2. There is no economic reason why a basis swap 
should have a spread of anything other than zero. 
Any positive or negative spread is generally indicative 
of an imbalance between supply and demand pres- 
sures for a particular currency or floating-rate index. 

3. See Australian Bureau of Statistics for issuance statis- 
tics. For background on Kangaroo Bonds, see 
Battellino and Chambers (2006). 
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The general level of corporate bond spreads in 
the Canadian market also affects the cost com- 
petitiveness of issuing in the Maple Bond mar- 
ket. It is generally believed that, owing to the 
existence of the FPR, the cost of funding for fi- 
nancial firms and provincial governments in 
Canada has been low in recent years, compared 
with what entities of a similar credit quality 
could issue in other markets. As evidence of 
this, highly rated foreign creditors can often is- 
sue Maple Bonds at spreads that are above low- 
er-rated domestic issues, yet still provide cost- 
effective funding for the issuer. Recent examples 
include KFW, a AAA-rated German financial in- 
stitution whose debt is fully guaranteed by the 
German government. KFW issued in the Cana- 
dian market at a slightly higher spread than that 
available on bonds of similar term issued by 
the Province of Ontario, which is a AA credit 
(Chart 5).4 


KFW’s total cost of funds on this issue was, how- 
ever, comparable to what it could obtain by is- 
suing similar debt in other major bond markets. 
While most of the issuers in the Maple Bond 
market have been financial corporations or su- 
pranationals, the market is also open to non- 
financial corporations. For example, Britain’s 
Network Rail, France Telecom, and New Zealand 
Telecom have also completed Canadian-dollar 
bond issues. 


Maple Bond Investors 


Investor interest in Maple Bonds continues to 
grow, and there are currently about 100 institu- 
tional accounts buying them, about three times 
the number recorded a year ago. In addition, 
other investors have suggested that they will 
buy Maple Bonds in the coming months.” 


Maple Bonds expand the universe of investable 
fixed-income assets available to domestic Cana- 
dian institutional investors. They also offer do- 
mestic investors the ability to diversify their 
fixed-income holdings and earn incremental 
yield (relative to domestic issues of similar cred- 
it quality), while avoiding foreign exchange risk. 


4. Some of this higher spread is also likely to be com- 
pensation for the lower level of liquidity of Maple 
Bond issues. Rentenbank (Germany’s AAA agency for 
agriculture) and MetLife are also shown on Chart 5. 

5. Sources: Scotia Capital Markets and Greenwich Asso- 
ciates. 
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The largest purchasers are investment managers 
(Chart 6). 


Diversification of credit exposure is the most 
popular reason cited by investors for purchasing 
Maple Bonds, because they allow these institu- 
tions to reduce their exposure to large provin- 
cial and domestic financial issuers. Domestic 
issuance in the Canadian fixed-income market 
remains relatively concentrated, with approxi- 
mately 75 per cent of provincial issuance com- 
ing from Ontario and Quebec. In 2005, less than 
$25 billion in bonds was issued by non-financial 
firms in Canada. Financial firms, predominantly 
the major banks, make up 44 per cent of the 
Scotia Capital Corporate Bond Index (Chart 7).° 
In a recent survey, 35 per cent of institutional 
clients indicated that they would use Maple 
Bonds as a substitute for provincial bonds.’ 


Most of the diversification benefits from own- 
ing Maple Bonds come in the form of specific 
credit (or name) diversification, and not diver- 
sification across sectors, because of the large 
number of international financial firms that 
have issued Maple Bonds. The Maple Bond mar- 
ket does, however, offer investors the ability to 
diversify their financial holdings away from 
Canadian financial firms to the larger interna- 
tional firms at similar credit spreads. 


Maple Bonds also offer opportunities to diversi- 
fy credit exposure beyond the large domestic is- 
suers without any currency risk. Issues may also 
offer more attractive spreads than similar do- 
mestic credits, since highly rated Maple Bond is- 
sues typically include a risk premium on the 
yield that is higher than that offered by large 
domestic issuers. 


Domestic fixed-income investors can create this 
diversification without Maple Bond issues by 
purchasing a foreign-pay bond in the issuer's 
local market and then swapping the cash flows 
into Canadian dollars. This is a more complicat- 
ed transaction than purchasing the Canadian- 
dollar-denominated security, because a swap re- 
quires that investors have an ISDA agreement 
with their banks since they may, at some time, 


6. The Scotia Capital Corporate Bond Index includes all 
Canadian-dollar investment-grade corporate bond 
issuance from Canadian-domiciled issuers, subject 
to a minimum size of $100 million and at least 
10 buyers. 

7. Fixed-income survey of 85 institutional clients by 
BMO in March 2006. 
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have to post collateral. Keeping track of the val- 
ue of the swap and a foreign issue may require 
additional systems and increased operational 
costs for the investor. Moreover, many investors 
have mandates that limit their use of swaps. 


Liquidity in the Maple Bond 
Market 


Secondary-market liquidity is limited, as would 
be expected in a developing bond market. Issues 
may be irregular and are sometimes small in 
size. There are also two structural factors that may 
be limiting liquidity in the secondary market. 


First, the process of issuing a Maple Bond often 
differs from that for a regular domestic corpo- 
rate bond and may be limiting liquidity in the 
secondary market. Maple Bonds are typically is- 
sued as a Foreign Property Private Placement 
(FPPP), while most corporate bonds are sold 
through a public offering by a group, or syndi- 
cate, of investment dealers. The advantage of an 
FPPP for a foreign issuer is that the issuer does 
not need to file a full prospectus in Canada for 
disclosure purposes.® Instead, the issuer uses an 
outstanding shelf prospectus filed in Europe or 
the United States. This form of prospectus saves 
the issuer time and money and is used to issue 
bonds regularly in other markets. Legal fees are 
lower, quarterly statements do not have to be 
audited, and filings with provincial and territo- 
rial securities commissions are not required. ? 


While demand for Maple Bonds from institu- 
tional investors is relatively strong and contin- 
ues to grow, it is possible that the reliance by 
issuers on a Self-prospectus route is acting as a 
constraint to liquidity. A Canadian investor 
may be required to undertake legal action in an- 
other country if the issuer goes bankrupt. Some 
Canadian investors have restricted their pur- 
chases of Maple Bonds because of this concern. 


8. The multi-jurisdictional disclosure system is another 
way that allows firms to issue without having to file a 
full prospectus. It is a joint initiative by the CSA and 
the SEC to reduce the need for continuous disclosure 
and other filings. 

9. Many Canadian retail investors are unable to pur- 
chase Maple Bonds that are issued as private place- 
ments. Provincial securities regulations generally 
limit the purchase of non-exempt private-placement 
issues to qualified investors (as defined by net worth 
and income levels). 
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Second, liquidity may also be limited because 
of the relatively small size of the dealer syndi- 
cates used to issue Maple Bonds. Many Maple 
Bond issues have involved only one, or some- 
times two, dealers. This means that few dealers 
are prepared to make markets in a specific Ma- 
ple Bond, thus limiting the overall liquidity of 
the specific issue. This has caused some concern 
among investors over conditions in the second- 
ary market. These concerns, coupled with the 
tendency for these bonds to be privately placed 
(via the FPPP process), may lead investors to 
hold Maple Bond issues until maturity, thus 
compounding the lack of liquidity for these se- 
curities. As the market matures, issuers would 
be expected to seek out multiple-dealer syndi- 
cates, establish a more frequent issuance cal- 
endar, and issue through the public markets, 
rather than through private placements. This 
would contribute to a higher level of secondary- 
market liquidity, similar to that in other foreign 
bond markets. 


Impact on Efficiency of the 
Canadian Fixed-Income 
Market 


The development of foreign-issuer bonds in a 
number of countries is contributing to the im- 
provement of market efficiency globally. They 
have increased the pool of investable assets for 
investors and provided issuers with more cost- 
effective financing. The recent growth of the Ma- 
ple Bond market since the removal of the FPR 
has allowed the Canadian market to follow this 
global trend and has helped to improve the effi- 
ciency of Canadian capital markets. !° 


The development of the Maple Bond market has 
increased the completeness of the Canadian 
bond market by broadening the spectrum of as- 
sets available to Canadian investors. This pro- 
vides investors with increased opportunities for 
portfolio diversification and the construction of 
more efficient portfolios. 


By increasing competition for domestic invest- 
ment funds, the development of the Maple 
Bond market has also enhanced allocative effi- 
ciency. This is because the presence of Maple 
Bonds may lead to better pricing of other 


10. See Bauer (2004) and Hendry and King (2004) for 
discussions on the efficiency of financial markets. 


domestic corporate issues and a narrowing of 
the basis swap. While this does not necessarily 
result in cheaper financing for large domestic 
borrowers, better pricing of risk benefits the 
Canadian financial system as a whole. There is 
some anecdotal evidence that Maple Bond issu- 
ance has been putting some upward pressure on 
domestic credit spreads, particularly for Canadi- 
an financial firms and provincial borrowers. !! 
Any such widening, however, would be partially 
offset by the benefit certain Canadian issuers get 
from the narrowing of the basis swap and the 
benefit Canadian investors receive from a bet- 
ter, more representative return for their risk. A 
narrower swap creates cheaper funding oppor- 
tunities in foreign markets for large domestic 
issuers. 


While the development of the Maple Bond mar- 
ket has helped to improve the efficiency of Ca- 
nadian fixed-income markets, that contribution 
has been held back by secondary-market activi- 
ty and by the limited range of foreign issuers. A 
more active secondary market in existing Maple 
Bond issues would further increase market effi- 
ciency by lowering the cost of adjusting investor 
portfolios. In addition, a wider range of foreign 
issuers would allow investors to further diversi- 
fy their holdings and benefit from sectoral di- 
versification in addition to name diversification. 
It is possible that this will occur as the market 
matures. More gains in efficiency are thus 
expected in the future. 


The Maple Bond market is continuing to devel- 
op in important ways. For instance, Scotia Cap- 
ital has created Canada’s first Maple Bond 
Index. The index started with 55 securities com- 
prising a total market value of approximately 
$20 billion. The index is important, since it pro- 
vides a benchmark against which Canadian 
bond investors can measure their performance. 
In addition, Moody’s announced in May 2006 
that they are starting credit research on all rated 
Canadian bonds issued by foreign entities. 
Moody’s has added more than 70 foreign issu- 
ers to its Canadian research service and will add 
new companies as they enter the market. 


11. CIBC World Markets (4 July 2006) suggests that some 
widening of corporate spreads in 2006 has been due 
to Maple Bond issuance. 
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Conclusion 


Foreign-issued domestic currency bonds have 
been popular in most major fixed-income mar- 
kets for some time. Historically, this has not 
been the case in Canada, however, since legisla- 
tive restriction on the amount of foreign assets 
that could be held by tax-exempt investors had 
restricted this type of market from developing. 


The recent development of this market has in- 
creased the efficiency of Canada’s financial sys- 
tem. Domestic investors benefit from a wider 
range of possible investments, allowing for in- 
creased portfolio diversification, lower risk, and 
potentially higher returns. In addition, in- 
creased competition for domestic investor 
funds leads to better pricing of risk on corporate 
deals. The Maple Bond market is still in its in- 
fancy, with limited secondary-market activity, 
and issuance is highly concentrated in the fi- 
nancial and supranational sectors. But the expe- 
rience with foreign-issue bond markets in other 
countries suggests that the Maple Bond market 
will remain a viable segment of the Canadian 
bond market in the future, although its relative 
size is likely to be driven by cyclical factors. 
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An Update on the Funding Status of 
Defined-Benefit Pension Plans in Canada 


Jim Armstrong 


ince 2000, the funding adequacy of 

defined-benefit (DB) pension plans in 

Canada and in other industrial economies 

has deteriorated, largely reflecting financial 
market developments that have adversely affected 
both pension fund assets and liabilities. Unfunded 
pension obligations can affect the financial posi- 
tion of the sponsoring corporation or government 
entity, representing a potential drain on cash 
flow through the need to make special contribu- 
tions. Ata minimum, this represents a financial 
burden and, under extreme scenarios, can have 
adverse consequences for the financial system, as 
well as for the sponsor and its employees. 


Of course, employees might well bear some of the 
burden of persistent deficits in DB pension plans 
through higher contribution rates, reduced bene- 
fits, and, in some cases, plan conversions or termi- 
nations. Indeed, pension deficits are one factor 
that can threaten the viability of DB plans. ! 


The pension system is an important element of 
the financial system. The focus of this report is 
on the near-term outlook for the solvency situa- 
tion of pension plans, particularly its sensitivity 
to financial market developments. It highlights 
the results of a new study by Mercer Human 
Resources Consulting conducted for the Bank 
of Canada that is an update of a 2004 study 
(Armstrong 2004). The study is based on Mercer's 
client database of plan sponsors, which contains 
information on registered federal and provincial 
pension plans across Canada in both the public 
and private sectors.* 


1. For more on the issues concerning the future of DB 
plans in Canada see Armstrong and Selody (2005). 

2. Mercer's plans represent about 35 per cent of the reg- 
istered pension plan universe in Canada, using Statis- 
tics Canada data as the benchmark. It is the private 
sector database that provides the largest snapshot of 
the system. Excluded from the study are government 
plans, such as the Old Age Security (OAS) and the 
Canada/Quebec Pension Plans (CPP/QPP) that are 
partially funded and are not registered pension plans, 
as well as public service pension plans having all ora 
portion of their assets in governments’ consolidated 
revenue funds, such as the federal and Quebec plans. 


The study assumes that, over the near term, 
sponsors bear the burden of a funding deterio- 
ration through higher special contributions, 
although it is understood that this is a simplifi- 
cation of likely outcomes where employees 
would also have to bear some of the costs. 


Background 


Weak equity markets from 2000 through late 
2002 initially raised concerns about the deterio- 
rating funding condition of corporate defined- 
benefit pension plans in Canada (Chart 1). This 
is because the typical large Canadian corporate 
pension fund has 50 to 60 per cent of its assets 
invested in equities. An even more important 
adverse factor for pension plan funding has 
been the decline in long-term interest rates, 
which has increased actuarial estimates of pen- 
sion plan liabilities. These liabilities are a func- 
tion of the present value of future retirement 
benefits.* While equity markets have subse- 
quently recovered, bond yields have tended to 
stay low (Chart 1).4 


Compounding the problem is the fact that 
many sponsors took contribution holidays in 
the 1990s when plans were in surplus, either 
voluntarily or because of the limits imposed by 
Income Tax Act regulations. 


3. Lower bond yields increase the value of bond hold- 
ings (which typically comprise about 40 per cent of 
pension plan assets), but also increase the value of 
100 per cent of plan liabilities. The net effect is sub- 
stantially unfavourable for funding. This problem is 
amplified by the fact that the duration of the bond 
portfolio tends to be shorter than the duration of lia- 
bilities, making liabilities relatively more sensitive to 
interest rate movements. 

4. Itshould also be noted that the funding positions of 
plans have been hurt by recent changes in actuarial 
standards that reflect longer life expectancy. This 
makes the calculation of solvency liabilities more 
sensitive to prevailing market interest rates. 
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Regulations Pertaining to 
Pension Funding 


In Canada, defined-benefit plans are regulated 
at either the federal or provincial level, depend- 
ing on whether employees work in business ar- 
eas that fall under federal or provincial 
jurisdiction. 


Funding rules 


With respect to funding, DB pension plans must 
file an actuarial valuation report at least once 
every three years with their respective regulator 
(OSFI at the federal level or one of the provin- 
cial pension regulators). 


Both a going-concern and a solvency valuation are 
required. The going-concern assessment is 
based on long-run values for plan assets and li- 
abilities.” A going-concern deficit (i.e., liabili- 
ties exceed assets, resulting in a funded ratio 
under 100 per cent) must be funded by the em- 
ployer sponsor over a maximum of 15 years— 
the sponsor must make special contributions to 
close the shortfall, in addition to the normal 
contributions to cover ongoing pension service 
costs. 


A solvency assessment is made on the assump- 
tion that the plan is wound up on valuation 
day. This method typically uses market value or 
fair value for plan assets and windup values for 
plan liabilities. A solvency deficit must be fund- 
ed over a maximum of five years. 


If a plan is facing both a solvency and going- 
concern deficit, the higher required minimum 
payment is binding. In the vast majority of cas- 
es, the higher payment would be the required 
solvency payment. Thus, the focus of this study 
is on the solvency situation. 


In terms of other applicable funding rules, the 
federal Income Tax Act prohibits the sponsors 
of plans in surplus from making contributions 


5. The going-concern assessment can be based on either 
market values or long-run values for plan assets, the 
latter being derived from smoothing or modelling 
procedures. Liabilities are calculated as the present 
value of the expected stream of pension payments, 
factoring in the effect of variables such as salary 
increases. 
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Chart 1 Key Variables Affecting Pension 


Funding 


eA: 1,300 


— Yield on 10-year benchmark bonds 
(left scale) 


900 | 


6.5 =a 1,200 
— S&P/TSX composite index 

6.0 (neht scale) 1,100 | 

BES 1,000 | 

5.0 

4.5 


600 
2000 2002 2004 2006 


Source: Bank of Canada 


800 | 


700 | 


Table 1 
Evolution of Solvency Position 
$ billions 


Tb 0 
) ) 
) ) 


Number of plans in deficit 603 (71% 594 (78% 


5 | Aggregate solvency ratio 95% 
7 | Solvency ratio of plans in 
surplus 112% 104% 


oO 


Aggregate solvency position of 
all plans-surplus (deficit) (15.4) (14.1) 
Aggregate solvency position of 
plans in deficit (20.0) (20.2) 
10 | Yield on Canada bonds 
10 years and over 5.13% 4.53% 


Number of plans in surplus 167 (22%) | | 


Assets of plans in deficit/total 
assets 79% 44% 
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when pension surpluses exceed certain 
thresholds.° 


Solvency-relief measures 


In the May 2006 Federal Budget, the federal 
government introduced temporary solvency 
funding relief—“to help re-establish full fund- 
ing of federally regulated defined benefit 
pension plans in an orderly fashion, with safe- 
guards for promised pension benefits.” The 
principal measure (among others) permits plan 
sponsors to extend the solvency payments from 
five to ten years, subject to certain terms and 
conditions. These include achieving a certain 
level of approval from members and retirees, or 
obtaining letters of credit for the difference be- 
tween solvency payments made on a ten-year 
schedule and those that would have been 
required on a five-year schedule. 


The Province of Quebec, through its pension 
regulator la Régie des Rentes, also implemented 
similar funding relief measures for Quebec 
plans. 


Estimating the Current 
Solvency Situation 


The Mercer study estimates the current solvency 
situation as follows. First, for each plan in the 
sample, Mercer extrapolates the funding situa- 
tion from the time of its last regulatory filing to 
31 December 2005 and 31 May 2006. The pro- 
jected market value of plan assets is based on 
the pension fund returns derived from each 
plan’s target asset mix and actual market re- 
turns. Plan liabilities are projected based on the 
information for each client in the database. 


Table 1 presents the situation on a solvency ba- 
sis as of 31 December 2003 (the date of the pre- 
vious study) and as of the latest estimated date 
of 31 May 2006. On balance, it appears that 
there was some improvement in the funding sit- 
uation over the two-and-one-half-year period: 


e the proportion of assets of insolvent plans 
(solvency ratio less than 100 per cent) to 
total assets in the sample (row 4) decreased 
from 79 per cent to 44 per cent; 


6. Under Section 147.2 of the Income Tax Act, employer 
contributions to registered pension plans must stop 
when a certain maximum allowable surplus is 
reached, typically 10 per cent of plan liabilities. 
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e the aggregate solvency ratio (assets/liabili- 
ties) for all plans (row 5) increased from 
93 per cent to 95 per cent, mainly because 
some large plans have gone from being 
moderately underfunded to being moder- 
ately overfunded. 


The moderate improvement achieved over this 
period reflects strong equity markets in Canada 
and the fact that many plans have been making 
special solvency payments. However, the yield 
on benchmark Government of Canada bonds 
declined by about 0.60 per cent over the period 
(row 10). This factor significantly hindered 
efforts to improve solvency ratios. 


Distribution of solvency ratios 


Table 2 presents the distribution of plan assets 
on a solvency-ratio basis as of the three estima- 
tion dates: 31 December 2003; 31 December 
2005; and 31 May 2006. 


It indicates that, as of 31 May 2006, about 46 per 
cent of plan assets were in plans with a small 
surplus (100 to 110 per cent), 22 per cent of as- 
sets were in plans that were only moderately un- 
derfunded (with a solvency ratio between 90 and 
100 per cent), 10 per cent were underfunded at 
80 to 90 per cent, and about 12 per cent were se- 
verely underfunded, with solvency ratios under 
80 per cent. 


Note that, between 31 December 2005 and 

31 May 2006, there was a large shift in assets 
from the moderate deficit category (90 to 100 
per cent) to the moderate surplus category (100 
to 110 per cent). It is also interesting to note 
that the proportion of plans that were severely 
underfunded (solvency ratio less than 80 per 
cent) fell back from 16 per cent at the end of 
2005 to 12 per cent at the end of May 2006. 


The improvement in the distribution of solven- 
cy ratios in the very short period between 

31 December 2005 and 31 May 2006 highlights 
how sensitive the solvency situation is to move- 
ments in the bond yield, which increased almost 
50 basis points over this period. 


Comparison of study results with 
OSFI solvency test for federal plans 


It should be noted that OSFI (2006) released 
the results of its solvency test for all federally 
regulated defined-benefit plans, which repre- 
sent about 10 per cent of all defined-benefit 
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_ Table 2 
_ Distribution of Solvency Ratios 


| Per cent of assets 


| po ees December 2003 | 31 December 2005 | December 2005 31 ad! May 2006 5 2006 | 


Table 3 


Economic Assumptions 


Per cent 


Differential between the 
long-term GOC nominal 
and Real Return bonds 


haa DI US 262 94 
4 


a. The long-term yield differential between GOC nominal and Real Return 
bonds is used as a proxy for expected inflation, bearing in mind potential 
distortions, such as liquidity in the Real Return Bond market. The 
differential has been 2.25 per cent, on average, since 1998. 

b. These are projected returns for a plan with a typical asset mix: 35 per cent 
Canadian equities, 12 per cent U.S. equities, 10 per cent international 
equities, 40 per cent fixed-income investments, and 3 per cent short-term 
investments. 


Table 4 
Evolution of the Solvency Situation for Plans in the 
Mercer Study 


Per cent 


case 
9 


2. Solvency ratio-plans in deficit 


1. Solvency ratio-all plans 0 
as of 31 December 2005 0 


3. Solvency ratio—-plans in surplus 
as of 31 December 2005 


4. Proportion of system assets 
accounted for by plans in deficit 


Yields Curent] 2010 | 2010 | 2010 | | 
31 May | Baseline} CaseA | CaseB | | 
2006 case | 

ete 


~ | GOC weasury bill | 


_ | GOC bonds 10 years and 
over 4.53 4.53 5.27 a0. | 
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plan assets in Canada. Its results are broadly 
similar to the Mercer sample for Canada. OSFI 
estimates an average aggregate solvency ratio of 
about 90 per cent as of December 2005, com- 
pared with 91 per cent as of June 2005. It esti- 
mates that about three-quarters of federally 
regulated defined-benefit plans are in deficit. 


The Mercer sample includes both federal plans 
and and provincially regulated plans. At the na- 
tional level, Ontario accounts for about 50 per 
cent of all plan assets. 


Funding Projections to the 
end of 2010 


In a forward-looking exercise, Mercer uses a 
model to project solvency ratios ahead to 

31 December 2010 under three economic sce- 
narios: baseline, Case A (favourable for solven- 
cy positions), and Case B (unfavourable for 
solvency positions). 


These scenarios are obtained in two steps. A 
stochastic model (with percentiles) is used to 
project the end points in 2010. A deterministic 
model is then used to project the values of the 
variables on intervening dates. Each variable 
converges to its 2010 value. 


Table 3 presents these scenarios. The baseline 
scenario is a continuation of the current low-in- 
flation environment over the projected horizon. 
The Case A scenario assumes economic devel- 
opments that are favourable for pension plan 
solvency assessments; that is, higher interest 
rates and higher equity returns. This scenario 
uses the 25th percentiles of these variables un- 
der Mercer's stochastic model. The Case B sce- 
nario assumes economic developments that are 
unfavourable for pension plan solvency assess- 
ments; that is, lower interest rates and lower eq- 
uity returns, reflected by the 75th percentiles of 
these variables coming from Mercer's model.’ 


Table 4 presents the projections for the solvency 
position in 2010 for the three cohorts as mea- 

sured at 31 December 2005—all plans, insolvent 
plans, and solvent plans—under the three scenarios. 


7. The net impact of inflation on projected solvency 
positions is complex. It depends of the proportion of 
plans in the sample that have liabilities indexed to 
inflation versus non-indexed plans. It also depends 
on the impact of inflation on portfolio returns. 
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Incorporated in the projections in Table 4 is the 
fact that plans starting in deficit are, in most cas- 
es, making special contributions to eliminate 
solvency deficits over five years. The required 
solvency payment tends to be a “moving target” 
from year to year, since financial market move- 
ments affect the estimated solvency position 
and, in the study, the required solvency contri- 
bution is reset each year to capture this effect. 


The bottom line: Solvency 
projections to 2010 


The Mercer solvency projections are as follows. 


Under the baseline scenario, there will be a sub- 
stantial improvement in the system in aggre- 
gate, resulting in a surplus of 109 per cent in 
2010 (Table 4, row 1). Moreover, only a very 
small proportion (6 per cent) of pension assets 
will be in deficit (row 4). 


Under the Case A scenario, the system will be 
robustly in surplus with a projected aggregate 
solvency ratio of 131 per cent, and a negligible 
proportion of system assets would be insolvent. 


Under the Case B scenario, the system would 
persist in deficit to the extent of 92 per cent 
(row 1), lower than at the starting point of 31 May 
2006. Furthermore, 94 per cent of plan assets in 
the sample would be in deficit, compared with 
44 per cent at the end of May 2006 (row 4). 


Projected Solvency 
Contributions 


The next step in the study is to project solvency 
contributions to 2010 on a year-by-year basis. 


Charts 2 and 3 present projections to 31 December 
2010 for total employer contributions (expressed 
as a per cent of total payroll) for deficit plans 
and surplus plans, respectively, under Mercer's 
three scenarios. Implicit in the projections is the 
assumption of all funding risk by the employer 
and no adjustment of employee contribution 
rates or benefit rates to offset current or antici- 
pated changes in financial variables. 


Chart 2 shows that the cohort of plans starting 
in deficit face the need to make contributions 
that are relatively high as a share of payroll com- 
pared with those in surplus (Chart 3). Under 
the baseline scenario (gold line), the group of 
sponsors with plans in deficit at the start of the 
period would need to pay, as a group, between 
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16 and 20 per cent of their payroll in total con- 
tributions to cover the deficit in the first three 
years, before falling to 11 per cent in year 4 and 
9 per cent in year 5. This compares with a con- 
stant 9 per cent of payroll throughout for spon- 
sors with plans starting in surplus at the end of 
2005 (Chart 3). 


Under the Case B unfavourable scenario (Chart 2, 
green line), the group of companies with plans 
in deficit at the start of the period will be pay- 
ing, through the period, 20 to 21 per cent of 
their payroll in total contributions to cover the 
deficit—much more than under the other two 
scenarios. 


Impact of the Solvency-Relief 
Measures 


The updated Mercer projections do not incorpo- 
rate the potential effects of solvency-relief 
measures. 


To assess the possible impact of the temporary 
federal and Quebec solvency-relief measures, a 
projection was made assuming that, on average, 
employers will elect to amortize solvency defi- 
cits over 7 years instead of 5 years.® It is estimat- 
ed that the measures have their maximum 
benefit in year 1, reducing solvency special con- 
tributions by 9 per cent, followed by reductions 
of 4 per cent in years 2 and 3. 


Thus, it appears that, in aggregate, the potential 
impact of the measures is fairly modest. They 
could, however, be quite important for individ- 
ual plans, particularly plans that choose to ex- 
tend the solvency period to 10 years, as allowed 
under the regulations. 


Other Studies on the 
Canadian Pension Funding 
Situation 


Other studies have recently reviewed the pen- 
sion funding situation, using different samples 
of sponsors than the Mercer study. 


8. The decision to use 7 years as the effective amortiza- 
tion period in aggregate for applicable plans is a 
function of Mercer's judgment of the number of fed- 
eral and Quebec plans that will either chose not to 
take advantage of the relief measures or will not be 
able to because of the various conditions attached to 
the measures. 
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For example, Dominion Bond Rating Service 
(DBRS 2006) has shed some light on the sec- 
toral dimensions of pension deficits. The study 
notes the following with respect to Canadian 
and U.S. corporate defined-benefit plans: 
“Pension plans are only a concern for a minori- 
ty of industries and companies, typically those 
that exhibit the risks of an aging workforce and 
are highly labour-intensive with strong unions. 
Examples of these industries are auto parts, for- 
estry and manufacturing.” 


The DBRS study goes on to list about 40 corpo- 
rations in Canada and the United States that re- 
port a pension deficit, on a GAAP basis (rather 
than a solvency basis), in excess of 20 per cent 
of net worth. DBRS calculates that a 200-basis- 
point increase in interest rates would signifi- 
cantly reduce underfunding with no action by 
the companies necessary. 


The firm of Towers Perrin completed its sixth 
annual review of defined-benefit pension plan 
financial disclosures by 83 of the 100 largest 
Canadian companies traded on the Toronto Stock 
Exchange (S&P/TSX). The study compares a 
number of key financial results for 2005 derived 
from the annual reports of non-financial corpo- 
rations. Towers Perrin found that, in spite of 
double-digit equity returns and sponsors mak- 
ing record contributions, there was no improve- 
ment in the funding position (as measured 
under GAAP accounting) for the third straight 
year. The authors attributed this lack of 
improvement to lower bond yields but ex- 
pressed hope that rising yields in 2006 would 
provide some relief for sponsors. 


Conclusion 


The results of the updated Mercer pension study 
are moderately encouraging, but highlight the 
high sensitivity of the pension-solvency situa- 
tion (and the path of future contributions) to 
economic conditions, in particular, movements 
in high-grade bond yields. 


The baseline scenario—essentially a continua- 
tion of the current low-inflation environment 
with moderate portfolio returns—suggests that 
the system as a whole will be in surplus in 2010 
(enjoying an aggregate 109 per cent solvency ra- 
tio). Of course, to achieve this improvement, 
many plans that are starting in deficit will be 
making special contributions over the roughly 
5-year period, representing a substantial 
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proportion (up to 21 per cent) of their total pay- 
roll costs. It seems reasonable to assume that, in 
many cases, this will entail hardship for sponsors. 


Furthermore, it is important to keep in mind 
that the unfavourable Case B scenario would 
have plans making high contributions for almost 
five years and, in the end, the solvency situation 
would be worse than at the start. 


To conclude, it appears that the direct conse- 
quences for the Canadian financial system of 
current pension deficits are not large. However, 
they can have important consequences for the 
financial condition of individual firms in vul- 
nerable sectors, particularly if combined with 
another shock. And ultimately, plan members 
will probably have to share in the adverse con- 
sequences falling out of a major funding prob- 
lem, with the potential for increased 
contributions, reduced benefits, and even the 
elimination of the plan. 
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Results of the FSR Readership Survey 


Jean Mair 


_ Table 1 


_ Summary of Survey Responses 


Number of Per cent 
respondents of total _ 
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_ Table 2 
_ Sections of the FSR Read Regularly 


Per cent 
of respondents 


Developments 


Research Summaries 


Table 3 
Views on the FSR 


Question Average rating* 


High-quality writing 


Interesting topics 


Visually appealing layout and design 3.96 


Clear assessment of risks to 
the financial system 3.82 


a. Respondents were asked to evaluate various aspects of the 
FSR on a scale of 1 (lowest rating) to 5 (highest rating). 
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Rigorous economic analysis 


he Financial System Review (FSR) has been 
published since December 2002. Currently, 
the FSR has about 1,500 subscribers. As well, 
some 3,000 persons are notified of its publica- 
tion through Bank Messenger, an email alert service. 


Early in 2005, the Bank of Canada decided that it was 
time to collect readers’ views on the publication. A 
readership survey was circulated with the December 
2005 issue and was also posted on the Bank’s website. 
This note presents the results of that survey. We thank 
those readers who took the time to complete it. 


Some 135 readers responded to the survey question- 
naire. The results are summarized in Tables 1 to 3. They 
suggest that the FSR has a diverse audience with a wide 
range of interests, and that the readership seems gener- 
ally satisfied with the publication. We will be taking 
into account the interests and views of our readership 
as revealed in this survey as we draft future issues of 
the FSR. 


Who reads the FSR? 


The survey results indicate that the audience is primari- 
ly domestic (close to 90 per cent of those respondents 
that identified themselves). The audience is also very 
diverse, with no single group accounting for much 
more than a quarter of the readership. The largest 
groups of readers are in banking/financial services, 
academia, business, and government. 


Why do they read the FSR? 


The FSR aims to improve the reader’s understanding of 
current developments and trends in the Canadian and 
international financial systems and of the factors affect- 
ing them. It also summarizes recent work by Bank of 
Canada staff on specific financial sector policies and on 
aspects of the structure and functioning of the financial 
system. 


About 80 per cent of the respondents said that they 
read the FSR for “information on developments in the 
Canadian financial system.” Close to half read it for 
information on the Canadian banking sector, information 
on the global financial system, and for an assessment of 
the soundness of the Canadian financial system. About 
one-third wanted to learn about initiatives to enhance 
the efficiency of the Canadian financial system. And 
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about half of the respondents use it as a refer- 
ence. 


Most people were looking for relatively wide 
coverage: 


e Virtually all respondents said that they read 
the FSR to obtain information on the Cana- 
dian financial system. But over 70 per cent 
were also looking for information on devel- 
opments outside of Canada. 


e Over 80 per cent were interested in current 
analysis. Two-thirds of those replying read 
the FSR for the “research articles.” And some 
60 per cent of respondents said that, on 
average, they read more than one research 
article per issue. 


e Close to 60 per cent of respondents were 
looking for both quick updates and in-depth 
assessments of financial system issues. 
About 30 per cent wanted only a quick 
update of these issues, and the balance, only 
in-depth analysis. 


Information content was rated as more impor- 
tant than topic timeliness by a ratio of about 
2to°L, 


What do they read? 


The Developments and Trends section was the 
most widely read part of the FSR, with close to 
70 per cent of respondents regularly reading 
both the Financial System Risk Assessment and 
Important Financial System Developments. 
Close to 50 per cent stated that they regularly 
read the other three sections (Reports, Policy 
and Infrastructure Developments, and Research 
Summaries). 


What do readers think of the 
FSR? 


Overall, survey respondents seemed satisfied 
with the FSR. 


Respondents were asked to assess various as- 
pects of the FSR on ascale of 1 to 5, with 1 being 
the lowest rating and 5 the highest. The weight- 
ed-average answers clustered between 3.7 and 4, 
a reasonably favourable result. The highest 
marks were for high-quality writing, interesting 
topics, and layout. The lowest mark was in the 
“to the point” category. With these comments 
in mind, every effort will be made to ensure that 
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the material in the Bank’s Financial System Re- 
view is presented in a clear and direct manner. 


Most respondents found the language in the 
FSR to be at an appropriate technical level. 


Over 80 per cent of respondents were satisfied 
with the current frequency (twice per year) and 
length of the publication. 


How do readers access the 
FSR2 


The print version of the FSR is available to sub- 
scribers on request. The FSR can also be accessed 
on the Bank’s website. About two-thirds of those 
replying to the questionnaire use only the print 
version of the FSR, while another 13 per cent 
use both the print and online versions. Some 
20 per cent of respondents (many from abroad) 
read the FSR only online. 


eae rch 


fo rh 


: ; * 7 
Remorse: ie! . i : , 


yous See a: or 
. > ee —— 7 ; ~ s i ‘ 7 = 

. ; "i , 
cron Love she ingame qpelitnas aGite |. Rae neers eee 
rise ‘ piss: 4 


Leen) etifte wete Mwah felevier ty sade , Mat TAEHOF if nd thy 
favits xe ; POR oy be gi am appriperat § 


Thy of? snugeonslenty saks (HA) hey ‘Ay (vii Bf) pet caret of ieugen 


s 
ae 
i 


He eth re crete fabanpation oo het ek wits Tig chitte a aegis 1B 

— wacnsti, Dae ower ?O Act eeet’) lLigth 2) Die paliiiretian, 
te mJ +i} ct is m ; Lz a 
AAAS 7 . row irfaciers a8 

48 ‘ ° ES é . : 
i ae | re PIS 
i a) 
} ew 4 ‘ . af , 
} tre wee ey . i: eo 


+ 4 J ‘ ot r a“ 
Mw 4 i ¥ v Ya¢ 
e- u He 
a } 
j 
; 7 
> 
a 
viel 
’ 
# 
T 7 r 
; 
) to. 
; ¢ 
4 ‘ - ATIC a 
‘ 
: ' 
i 
143 -_ 24 
7 é 
Pa i AAA 
i Jw ® eiwel 


meee i iks ace" . 

; f TeV WAR OTe 
YT ; - - 7 (JiNUalies 

oe | i? Ji tuted ee ae 


a Omen Ve 7 eat 


eT ey | 


Introduction 


ank of Canada staff undertake research de- 
signed to improve overall knowledge and un- 
derstanding of the Canadian and inter- 
national financial systems. This work is often 
pursued from a broad system-wide perspective that 
emphasizes linkages across the different parts of the 
financial system (institutions, markets, and clearing 
and settlement systems) linkages between the Cana- 
dian financial system and the rest of the economy, 
and linkages to the international environment, in- 
cluding the international financial system. This sec- 
tion summarizes some of the Bank’s recent work. 


Financial institutions and clearing houses face a 
number of financial risks, including the credit 
and market risks that arise from their partici- 
pation in financial infrastructures, such as the 
securities clearing and settlement system. Col- 
lateral in the form of equities and fixed-income 
instruments is commonly used to manage these 
risks. But collateral itself can change in value 
over time. Thus, it is important to require a 
pledge of collateral large enough to cover any 
losses should a risk materialize. In Collateral 
Valuation for Extreme Market Events, 
Alejandro Garcia and Ramazan Gencay propose 
a framework that can be used to compare differ- 
ent methods of measuring the risk surrounding 
the future value of collateral. This analysis is 
useful in determining the amount of collateral 
required to cover risks. 


An efficient and productive financial system is 
important for the development and longer-run 
growth of the economy. To better understand 
the factors that might contribute to improved 
economic performance, policy-makers are often 
interested in cross-country comparisons. In this 
regard, comparisons of Canada-U.S. productivi- 
ty have become topical, with suggestions of a 
“productivity gap” in some Canadian indus- 
tries, including financial services, where Cana- 
dian banks play a very prominent role. Jason 
Allen, Walter Engert, and Ying Liu have recently 


Financial System Review 


studied the efficiency of major Canadian banks, 
measuring it against that of comparable U.S. 

banks. That work is summarized in Are Canadian 
Banks Efficient? A Canada-U.S. Comparison. 


Payments systems are typically characterized by 
some degree of tiering, with upstream firms 
(clearing agents) providing settlement accounts 
to downstream institutions that wish to clear 
and settle payments indirectly (indirect clear- 
ers). Clearing agents provide their indirect clear- 
ers with an essential input (clearing and 
settlement services), while also competing di- 
rectly with them in the retail market for pay- 
ment services. In the article, Credit in a Tiered 
Payments System, Alexandra Lai, Nikil Chande, 
and Sean O'Connor construct a model of a 
clearing agent with an indirect clearer to exam- 
ine the clearing agent's incentives to lever its up- 
stream position to gain a competitive advantage 
in the market for retail payment services. The 
model demonstrates that a clearing agent can 
achieve this competitive advantage by raising 
the indirect clearer’s costs; however, the incen- 
tive to raise these costs is mitigated by credit risk 
to the clearing agent arising from the provision 
of uncollateralized overdrafts to its indirect 
clearer. The results suggest that tiered payments 
systems, which require clearing agents to pro- 
vide overdraft facilities to their indirect clearers, 
may result in a more competitive retail payment 
services market. 


In the article, Using No-Arbitrage Models to 
Predict Exchange Rates, Antonio Diez de los 
Rios proposes a model of the joint behaviour of 
interest rates and the exchange rate in two coun- 
tries. In the model, movements in these 
variables are related in such a way as to preclude 
the existence of arbitrage opportunities. The 
term structure and the expected rate of depreci- 
ation of the exchange rate are functions of both 
domestic and foreign short-term interest rates. 
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The author finds that imposing the no-arbitrage 
restrictions in the estimation of the model pro- 
duces exchange rate forecasts that are superior 
to those produced by time-series methods such 
as a random-walk model or a vector autoregres- 
sion. This is a notable result, given that the ran- 
dom-walk model has proved very difficult to 
beat in forecasting exchange rates. 
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Collateral Valuation for Extreme Market 


Events 


Alejandro Garcia and Ramazan Gengay* 


learing and settlement systems are crit- 

ical to the infrastructure of financial 

markets because of the large values of 

funds and securities that settle through 

them. For instance, in 2005, $49.9 tril- 
lion was settled through the Canadian securities 
clearing and settlement system (CDSX). Given 
the large values flowing through these systems, 
regulators and banking professionals have tak- 
en initiatives to make them safer. 


A common factor in many of these initiatives is 
the use of collateral to manage financial risks. 
For example, participants in a clearing and set- 
tlement system may have to pledge collateral 
equivalent in value to the amount they owe. Ifa 
participant fails and is unable to pay the 
amount owing, the collateral can be sold to gen- 
erate the needed funds. But collateral itself may 
consist of risky assets and thus can change in 
value over time. It is therefore necessary to re- 
quire a pledge of collateral large enough to ade- 
quately cover all losses in the event of a failure. 


To manage the risk created by the uncertainty 
surrounding the future value of collateral, the 
initial value of the collateral is discounted. In 
other words, participants must pledge a greater 
amount of collateral than the amount owing. 
This discount is often referred to as the “hair- 
cut.”! The larger the haircut, the lower the risk, 
but the higher the costs incurred by participants 
using the system. 


In this article, we propose a framework that can 
be used to compare different methods for calcu- 
lating haircuts. Particular attention is paid to 

selecting an appropriate method for low-proba- 
bility events (e.g., large, unexpected declines in 


1. The haircut represents the amount by which the secu- 
rity could decline in value subject to a confidence 
level and a holding period. 

* — This article summarizes Garcia and Gengay (2006). 


asset prices) that might affect the stability of the 
financial system, and one that also takes into ac- 
count the cost of pledging collateral. 


Methods for Estimating 
Haircuts 


Two components are needed to calculate a hair- 
cut for collateral. The first is a model of the dis- 
tribution of losses (i.e., frequency with which 
the asset declines in value), since the distribu- 
tion of returns is unknown. The second is a risk 
measure, which can be thought of as a way of 
mapping the loss distribution into a single 
number (the haircut). 


There are several ways to model the loss distri- 
bution for collateral based on historical data for 
returns. These include: 


e Parametric approaches that use historical 
data to obtain the parameters necessary to 
characterize a given distribution (e.g., Nor- 
mal, t, etc.). These parameters are then used 
to approximate the return distribution, and 
the haircut is obtained from the resulting 
quantile, given a particular distribution and 
a confidence level.* 


e Non-parametric approaches, such as histor- 
ical-simulation techniques, that do not 
model the return distribution under some 
explicit parametric model, but instead use 
the empirical distribution of the data to esti- 
mate the quantiles, for a given confidence 
level. 


2. Quantiles are points taken at regular intervals from 
the cumulative distribution function. Dividing the 
ordered data into g equal-sized data subsets is the 
motivation for g-quantiles. The quantiles are the cor- 
responding data values marking the boundaries 
between consecutive subsets. 
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Along with choosing one of the above ap- 
proaches, the estimation of haircuts requires a 
means of quantifying risk: a risk measure. Vari- 
ous risk measures can be used. One of the most 
common is the Value at Risk (VaR). We also use 
an alternative risk measure called Expected 
Shortfall (ES).> 


The method for calculating a haircut can most 
easily be explained with an example. Consider 
an exposure of $100 in a system for clearing and 
settling securities. This exposure is collateral- 
ized by an asset that has a market price of $100. 
To estimate the haircut for such an asset, we use 
a parametric approach (e.g., a normal return 
distribution) and select a risk measure (e.g., VaR). 
Knowing that the asset has a daily percentange 
change in price with a mean of zero and a stan- 
dard deviation of 3 per cent, we estimate the 
corresponding normal distribution. Next, we 
choose a confidence level for the haircut (e.g., 
0.5 per cent)* and then select a holding period 
(e.g., 1 day). Finally, we calculate the corre- 
sponding VaR obtained from a normal distribu- 
tion with the mean and standard deviation of 
the data and assign this value as the haircut.° 
This parametric approach, combined with VaR, 
yields a haircut of 7.72 per cent (quantile of the 
distribution), which is associated with a tail risk 
of 0.5 per cent (confidence level). With this 
haircut, the amount of collateral required to 
cover the exposure of $100, given the character- 
istics of the asset pledged, would be $108.36 
which is (100/[1-haircut]). 


Using Extreme Value Theory 
to Characterize the 
Distribution of Returns 


A number of empirical observations generally 
hold for a wide range of financial time series. 
One of these is that return series have fat tails. 
This means that compared with a normal distri- 
bution, there are fewer observations around the 


3. ES is a coherent alternative to VaR, where coherence is 
defined as axioms that capture the desired properties 
of a risk measure. This term is from Artzner et al. 
(1997, 1999). 

4. This means that 1 day out of 200, the haircut would 
not be sufficient to cover the daily price fluctuations. 

5. VaR is simply a quantile of the loss distribution of 
returns. This quantile represents the maximum loss 
that is not exceeded with a given high probability. 

6. A good reference of the stylized facts for financial 
time series can be found in Mandelbrot (1963). 
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mean, and more in the tails or extremes of the 
distribution. This is true for many equities and 
certain fixed-income instruments that may be 
pledged as collateral. For such assets, it is not 
appropriate to use a normal distribution to esti- 
mate the distribution of market returns. This is 
because the normal distribution cannot capture 
values at very low or high tails of the distribu- 
tion. Extreme value theory (EVT) methods are 
more appropriate for modelling the tail behav- 
iour of the distribution of returns for securities.’ 


The intuition of EVT is as follows. While the 
normal distribution is the important limiting 
distribution for sample averages (central limit 
theorem), the family of extreme value distributions 
is used as the limiting distribution of the sample ex- 
tremes. Thus, it is more relevant when we are in- 
terested in the extremes of the distribution. This 
family can be presented under a single parame- 
trization known as the generalized extreme val- 
ue distribution.® 


The power of EVT methods to capture extreme 
events is illustrated in Gencay and Selcuk (2006), 
where the authors use data for Turkey's overnight 
interest rate prior to the crisis when the rate 
reached a level of 873 per cent on 1 December 
2000 and 4,000 per cent on 21 February 2001. 
The authors find that estimation results from 
the pre-crisis data indicate that a day with over- 
night interest rates over 1,000 per cent (simple 
annual) could be expected every 4 years. In oth- 
er words, the extraordinary levels observed dur- 
ing the crisis were in the nature of the economy 
before they actually materialized. 


The Risk-Cost Frontier 


Having suggested some alternative methods for 
estimating collateral haircuts, we now need a 
framework for comparing the methods. We pro- 
pose the “risk-cost frontier” as such a frame- 
work. The frontier is a way of summarizing the 
risk-cost trade-off implied by each method. 
Each method has its own trade-off between the 
risk that price fluctuations in collateral value are 
not covered by a haircut (tail risk), and the cost 
of pledging collateral, measured by the excess 
collateral above the exposure that corresponds 


7. Embrechts, Klippelberg, and Mikosch (1997) isa 
comprehensive source of theory and applications of 
extreme value theory to the finance and insurance 
literature. 

8. This result is known as the Fisher-Tippett theorem. 


Chart 1 Risk-Cost Frontier under 


Normality 
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Note: Haircuts and tail risk values obtained from 
a simulation of a normal distribution with 
a zero mean and standard deviation of 
3 per cent. 


Chart 2 Comparison of Methods for 


Calculating Haircuts 
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Note: Collateral returns are simulated from a 
t distribution with 2.2 degrees of freedom. 
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to the haircut (collateral cost). The trade-off exists 
because larger haircuts imply lower tail risk but 
higher collateral cost. 


The risk-cost frontier can be constructed by cal- 
culating haircuts for different levels of tail risk 
but using the same method to model the return 
distribution. For example, the level of tail risk 
could start at 0.5 per cent and go up to 10 per 
cent. We can then calculate the associated hair- 
cuts. From these pairs of points, we can construct 
a risk-cost frontier. Chart 1 depicts the risk-cost 
frontier corresponding to the example given 
earlier (normal with mean zero and standard 
deviation of 3 per cent and a VaR risk measure). 


Evaluating Haircut 
Estimation Methods 


The risk-cost frontier can be used to compare 
different methods of calculating haircuts. Hair- 
cuts for the same levels of tail risk are calculated 
using different methods (i.e., combinations of 
(1) models for the loss distribution and (ii) risk 
measures). 


The risk-cost frontier can then be used to deter- 
mine the most appropriate method by selecting 
one whose frontier is closest to a benchmark 
frontier constructed from the data, but that does 
not cross it and, therefore, does not underesti- 
mate the haircuts. Consider the following exam- 
ple. First, the returns on a hypothetical asset are 
simulated using a t-distribution with 2.2 de- 
grees of freedom. This specification shares simi- 
lar statistical properties, such as fat tails, with 
those in financial time series. Two different 
methods are then used to estimate the haircuts. 
Knowing the underlying data-generating distri- 
bution allows us to determine that the best 
method for calculating the haircut is the one 
that has a risk-cost frontier closer to the risk-cost 
frontier calculated directly for the simulated 
data (using a non-parametric approach). 


In this example, we compare two methods: 
both use a parametric approach, but one will as- 
sume a normal distribution and one an extreme 
value distribution. Both methods use VaR as the 
risk measure. Chart 2 shows the three risk-cost 
frontiers: the benchmark case with a green line 
(non-parametric approach for the empirical 
quantiles), the method based on the normal 
distribution with a red line, and the method 
that uses an extreme value theory distribution 
with a gold line. 
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Chart 2 illustrates the mismeasurement of risk 
when comparing the risk-cost frontier of the 
method that assumes a normal distribution, 
with the benchmark risk-cost frontier calculated 
from the simulated data (denoted by a green 
line). In Chart 2, we also observe that use of an 
extreme value distribution gives haircuts that 
are closer to benchmark given by the quantiles 
of the simulated t data (green line in Chart 2). 
Chart 2 suggests that the method that uses an 
extreme value distribution is the more appropri- 
ate one. 


In our study, we also conduct the same analysis 
using real market data and find similar results. 
These results can be summarized as follows: 


e Methods that use VaR on the assumption of 
normality overestimate (at high levels of tail 
risk) and underestimate (at low levels of tail 
risk) the values for the haircuts. This hap- 
pens because the risk-cost frontier that uses 
the normality assumption crosses the 
benchmark frontier constructed from the 
empirical quantiles (green line in Chart 2). 
Thus, for the purpose of covering extreme 
risk, VaR with normality may not be ade- 
quate. 


e VaR calculated with EVT methods provides a 
good fit in terms of slope to quantiles of the 
data. Nevertheless, VaR with EVT gives larger 
values for haircuts compared with the actual 
quantiles of the data. For the purpose of cov- 
ering extreme risk, VaR with EVT is adequate. 
It should be kept in mind, however, that 
although they provide a cushion for extreme 
events, larger haircuts are costly to partici- 
pants of the system. 


Ultimately, the selection of the method for cal- 
culating haircuts depends on the weight placed 
on collateral costs versus coverage of extreme 
risk, and this depends on the objectives of the 
risk manager. Managers in critical financial in- 
frastructures may choose to select a haircut that 
corresponds to a higher quantile than managers 
in organizations with greater tolerance for risk. 
No matter what the weights placed on risk and 
cost may be, a careful examination of the statis- 
tical properties of the return distribution is al- 
ways recommended in order to select the most 
appropriate method for calculating haircuts. 
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Conclusions 


We propose a framework that allows us to 

(i) characterize the risk-cost trade-off for a 
particular risk measure and method of haircut 
estimation, and (ii) compare different risk 
measures from alternative estimation methods, 
using the risk-cost frontier. The framework pro- 
posed is useful for understanding the risk-cost 
trade-off implied by the method used to calculate 
the collateral value (haircuts) that institutions 
must pledge to cover their exposures. These 
institutions may be clearing houses, central 
counterparties, payment system operators, 
central banks, or commercial banks determining 
their risk capital. 
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Are Canadian Banks Efficient? A Canada- 
U.S. Comparison 


Jason Allen (Bank of Canada), Walter Engert (Bank of Canada), and 
Ying Liu (Université de la Méditerranée) 


Box 1 
Canadian and U.S. Banks 


The six major Canadian banks in our sample 
comprise over 90 per cent of the assets of the 
Canadian banking sector. The banks are Royal 
Bank Financial Group, Bank of Montreal, 
Canadian Imperial Bank of Commerce, TD 
Bank Financial Group, Bank of Nova Scotia, 
and National Bank. 


The comparisons reported in this article con- 
sider total U.S. banks and a sample of 12 U.S. 
bank holding companies (BHCs). The BHCs 
are selected from the top 20 U.S. banks in 
terms of assets as of 31 December 2004. They 
were selected because there are continuous 
data from 1986 to 2004, and because most of 
these banks have a business mix broadly sim- 
ilar to that of the Canadian banks, bench- 
marked in a specific manner. That is, most of 
these BHCs make a similar proportion of rev- 
enue from retail banking. 


The BHCs are JPMorgan Chase & Co., Bank of 
America Corp., Wachovia Corp., Wells Fargo 
& Co., U.S. Bancorp, SunTrust Banks Inc., Na- 
tional City Corp., Citizens Financial Group 
Inc., BB&T Corp., Fifth Third Bancorp, Key- 
corp, and The PNC Financial Services Group 
Inc. 


n efficient and productive financial sys- 
tem is important for the development 
and longer-run growth of the economy. 
Indeed, a recent comprehensive survey 
of the research literature suggests that the quality 
of financial service provision is a key ingredient 
for economic growth (Dolar and Meh 2002). 


To better understand the factors that might con- 
tribute to improved economic performance, policy- 
makers are often interested in cross-country com- 
parisons. In this regard, Canada-U.S. productivity 
comparisons have become topical, with sugges- 
tions of a “productivity gap” in some Canadian 
industries, including financial services—where 
Canadian banks play a very prominent role. 


Given these various considerations, we recently 
studied the efficiency of major Canadian banks, 
and compared it with the efficiency of U.S. 
banks (Allen, Engert, and Liu 2006). This article 
presents a summary of that work. 


Performance Measures 


We begin by considering common performance 
ratios, comparing the six largest Canadian banks 
(which account for the vast majority of Canadi- 
an banking assets) with total U.S. banks, and 
with a subset of U.S. bank holding companies 
(BHCs). (See Box 1 for more on these banks.) 


The data that we use are from the balance sheets 
and income statements reported by these insti- 
tutions to the banking supervisors in Canada 
and in the United States. We deflate all variables 
by the consumer price index, excluding food 
and energy prices, in the respective country. We 
also adjust the data for the different purchasing 
powers of the Canadian and U.S. currencies. 


1. Weuse the Rao, Tang, and Wang (2004) calculation 
of a PPP measure for value-added in financial services 
(1.09 in 1999). 
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Expense ratio 


The expense ratio is often used by analysts to 
evaluate bank performance. It is defined as the 
ratio of non-interest expense to net operating 
revenue (net interest income plus non-interest 
income). 


Chart 1 presents the expense ratio for Canadian 
banks, the U.S. BHCs, and total U.S. banks. The 
expense ratio of Canadian banks was lower than 
that of U.S. banks in the late 1980s and early 
1990s. But this measure has been trending up at 
the Canadian banks and down at the U.S. banks 
over the sample period, so that the expense ratio 
of Canadian banks currently exceeds that of U.S. 
banks. 


Our analysis indicates that the difference in the 
expense ratios can be currently attributed to a 
higher labour cost component (wages and ben- 
efits) at Canadian banks. However, this differ- 
ential does not imply disparities in productivity, 
which concerns how much output is produced 
per unit of input (typically, labour). 


Labour productivity ratio 


Accordingly, we also consider measures that focus 
on the output produced by banks, relative to la- 
bour input. Bank output is difficult to measure, on 
both conceptual and pragmatic grounds. Indeed, 
it is widely believed that official statistics (based 
on the system of national accounts) on output 

in financial-services industries are subject to large 
errors. (See, for example, Triplett and Bosworth 
2004 or Diewert 2005.) 


In our study, we do not use national accounts 
data. As noted above, we draw on data from bal- 
ance sheets and income statements provided to 
bank supervisors. To measure productivity, we 
begin with total assets reported on balance 
sheets as our measure of output. 


Chart 2 compares total assets per full-time 
equivalent employee of Canadian banks, the 


2. The denominator of this ratio—particularly net inter- 
est income—depends on the risk differential between 
assets and liabilities. Therefore, a change in the ratio 
can be caused by changes in risk taking and not nec- 
essarily by changed efficiency. A change in the mix of 
a bank’s services or products (say, towards non-tradi- 
tional banking services) can also affect this ratio by 
altering the mix of inputs and expenses. Thus, we pre- 
fer the term “expense ratio,” and not “efficiency 
ratio,” as it is sometimes called. 
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U.S. BHCs, and total U.S. banks, in constant 1999 
U.S. dollars. This chart suggests that the produc- 
tivity of Canadian banks has been considerably 
higher than that of U.S. banks in the past decade.> 


Next, we consider a measure that effectively in- 
ternalizes differences in asset generation and 
management, and focuses on overall results. 
Specifically, Chart 3 shows net operating reve- 
nue per full-time equivalent employee of Cana- 
dian banks, the U.S. BHCs, and total U.S. banks. 


According to this measure, Canadian bank em- 
ployees were less productive than their U.S. 
counterparts in the late 1980s, but started to catch 
up in the early 1990s. In fact, according to this 
measure, the three groups of banks have converged 
since the late 1990s, indicating that Canadian 
banks are as productive as their U.S. counterparts.* 


Economies of Scale and Cost- 
Inefficiency 


Wealso consider another means of gauging bank 
efficiency, based on econometric methods, using 
disaggregated bank data. In this case, our ana- 
lytical framework is the translog cost function 
(as in Allen and Liu 2005), which has become a 
standard tool in the research literature. 


Methodology 


In this framework, a bank’s cost-minimization 
problem can be written as a general cost function: 


C= f(q,w)+9+6, 


where C is bank costs; q is a vector of bank out- 
puts; w is a vector of input prices that a bank 
faces; and f(q, w) is a translog function, consist- 
ing of the individual and cross-product terms of 
q and w. The term 6 represents effects unique to 
each bank, and the error term € represents all 
other unexplained influences on a bank’s cost 
structure. 


3. Including a measure of non-traditional activities 
(such as those related to off-balance-sheet assets) in 
total assets does not change this conclusion. 

4. It follows from these various performance ratios that 
the return on assets of Canadian banks is less than 
that of U.S. banks, which is what we see in the data. 
On the other hand, the return on equity of Canadian 
banks is comparable to (if not greater than) that of 
U.S. banks. 
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Inferences regarding economies of scale are drawn 
from the derivative of C with respect to q; that 
is, how a bank's costs vary with its scale of output. 


The error term & provides the basis for the mea- 
surement of “cost-inefficiency.” We define the 
efficient frontier as the (benchmark) bank with 
the lowest inefficiency measure (based on its &), 
and then measure each bank’s distance from that 
efficient frontier. An efficient banking system is 
represented by relatively small inefficiency mea- 
sures and convergence over time towards the ef- 
ficient frontier. 


An additional parameter of interest is technological 
progress, which we approximate initially with a 
quadratic time trend and then with other variables 
in different specifications of the model. We also 
include variables to capture the effects of regula- 
tory changes in Canada and the United States.° 


Data 


Three input prices are included in the model: la- 
bour, capital, and deposits. They are measured, 
respectively, as the average hourly wage of bank 
employees, the expenses on real estate and fix- 
tures divided by the total stock of these items, 
and the effective interest rate paid on deposits. 
A bank’s output is divided into five categories: 
consumer loans, mortgage loans, non-mortgage 
loans, other financial assets on the balance 
sheet, and an asset-equivalent measure of non- 
traditional activities (following the method of 
Boyd and Gertler 1994). 


We estimate the model by panel dynamic least 
squares using quarterly data from 1983 through 
2004 for the Canadian banks, and from 1986 
through 2004 for the U.S. BHCs.° 


5. The financial systems in Canada and the United 
States have been affected by a series of legislative 
changes over the past 20 years regarding bank pow- 
ers, organization, and regulation. The specific nature 
and timing of these changes have been different in 
the two countries. But a cumulative effect has been 
the development of essentially universal banks in 
both countries over time. 

6. Given the differences in the development of the insti- 
tutional and regulatory environments (among other 
things) in Canada and in the United States, separate 
cost functions and efficient frontiers are estimated for 
the two countries. (Pooling the data across countries 
would make interpretation of € unreliable.) Also rele- 
vant in this regard is the fact that there is a larger size 
dispersion among the U.S. BHCs than in the Cana- 
dian bank sample. 
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Results 


For our sample of Canadian banks, we reject the 
null hypothesis of constant returns to scale. In- 
stead, we find increasing returns to scale (of 
about 7 per cent), suggesting that Canadian 
banks would gain (modestly) from being larger. 


As regards the measure of cost-inefficiency for 
Canadian banks, we find that the gap between 
the efficient frontier and other banks averages 
less than 10 per cent, depending on the specifi- 
cation considered. More refined measures of 
technological change (capturing investment in 
employee training and automated banking ma- 
chines, for example) lead to measures of cost- 
inefficiency among Canadian banks averaging 
about 6.5 per cent. As well, the estimates indi- 
cate that Canadian banks have tended to move 
closer to the efficient frontier over time. 


For the U.S. case, the null hypothesis of con- 
stant returns to scale is rejected as well. Increas- 
ing returns to scale of about 2 per cent are 
estimated. 


Estimates of cost-inefficiency for the sample of 
U.S. banks indicate that the gap between the ef- 
ficient frontier and other banks is greater than 
10 per cent, which is a typical result in the aca- 
demic literature on U.S. bank efficiency (for 
example, Berger and Mester 1997). In our 
preferred specification, the average cost- 
inefficiency measure is about 14 per cent. As well, 
cost-inefficiency among the U.S. BHCs has not 
narrowed appreciably over the sample period. 


We also find that the estimate of technological 
progress for Canadian banks is greater than for 
U.S. banks. Indeed, the results suggest that the 
effect of technological progress in lowering 
Canadian bank costs is three times greater than 
in the U.S. case—a result that we find surprising.’ 


Finally, we find that some of the legislative 
changes that have occurred in the past 20 years 
have reduced the cost structures of banks in 
both countries. For example, in Canada, the fi- 
nancial legislation revisions in 1987 and 1997 


7. Other research, such as Tang and Wang (2004), also 
suggests that, in the recent past, productivity growth 
in Canadian financial services has been greater than 
in U.S. financial services, but not by a large margin. 
In our work, the time trend used to proxy technologi- 
cal progress is probably capturing the large increase 
in Canadian bank assets in the 1990s, when banks 
were expanding into a wide range of financial services. 


were particularly beneficial in lowering banks’ 
costs. 


Conclusions 


This work examines the efficiency and produc- 
tivity of Canadian and US. banks in three ways. 
First, we compare key performance ratios and 
find that (i) the average Canadian bank em- 
ployee produces more assets than the average 
U.S. bank employee, and (ii) in terms of pro- 
ducing net operating revenue, Canadian and 
U.S. bank workers are similarly productive. 


Second, we investigate whether there are econo- 
mies of scale in the cost functions of Canadian 
banks and a sample of U.S. BHCs. We find larg- 
er economies of scale for Canadian banks than 
for the U.S. BHCs. This suggests that Canadian 
banks are less efficient with regard to the scale 
of their operations and would have more to 
gain in terms of efficiency benefits from becom- 
ing larger. 


Third, we measure cost-inefficiency in Canadian 
banks and in U.S. BHCs relative to the domestic 
efficient frontier in each country (the domestic 
best-practice institution). We find that Canadi- 
an banks are closer to the domestic efficient 
frontier than are the U.S. BHCs, and that they 
have moved closer to that efficient frontier over 
time. 


Overall, these results do not suggest relative ef- 
ficiency or productivity gaps in the Canadian 
banking industry. On the contrary, Canadian 
banks compare generally favourably. 


Finally, as noted above, legislative and regulato- 
ry changes have benefited efficiency in Canadi- 
an financial services. This shows the importance 
of removing any remaining restrictions that 
inhibit competition and efficiency, but provide 
little (or no) benefit in terms of financial 
soundness. 


Financial System Review 


References 


Allen, J., W. Engert, and Y. Liu. 2006. “Are 
Canadian Banks Efficient? A Canada-U.S. 
Comparison.” Bank of Canada Working 
Paper No. 2006-33. 


Allen, J. and Y. Liu. 2005. “Efficiency and Econ- 
omies of Scale of Large Canadian Banks.” 
Bank of Canada Working Paper No. 2005- 
13. Forthcoming in Canadian Journal of 
Economics. 


Berger, A.N. and L. Mester. 1997. “Inside the 
Black Box: What Explains Differences in 
the Efficiencies of Financial Institutions?” 
Journal of Banking and Finance 21: 895- 
947. 


Boyd, J. and M. Gertler. 1994. “Are Banks 
Dead? Or Are the Reports Greatly Exagger- 
ated?” Federal Reserve Bank of Minneapolis 
Quarterly Review 18: 2-23. 


Diewert, E. 2005. “Progress in Service Sector 
Productivity Measurement: Review Article 
on Productivity in the U.S. Services Sector: 
New Sources of Economic Growth.” Inter- 
national Productivity Monitor 11: 57-69. 


Dolar, V. and C. Meh. 2002. “Financial Struc- 
ture and Economic Growth: A Non-Tech- 
nical Survey.” Bank of Canada Working 
Paper No. 2002-24. 


Rao, S., J. Tang, and W. Wang. 2004. “Produc- 
tivity Levels Between Canadian and U.S. 
Industries.” Industry Canada Working 
Paper. 


Tang, J. and W. Wang. 2004. “Sources of Aggre- 
gate Labour Productivity Growth in Can- 
ada and the United States.” Canadian 
Journal of Economics 37: 421-44. 


Triplett, J. and B. Bosworth. 2004. Productivity in 
the U.S. Services Sector: New Sources of Eco- 
nomic Growth. Washington, D.C.: Brook- 
ings Institution Press. 


65 


ae 


Piek roy & 
ha. 1 ec aeaitiel 


Sitesi <- 
‘ - 4 


Ut Mae teed J 


un es cmrndicaanaen’ Dt yeu vi 
aeeeu eb edsiongain Sa peboFIal? 
a eeete ie lilacs nen aah: 


bieres bates 


i Re 


(eanyges he Atay seria} 


a — 
io 


[CASS 
ic veri : a 


. “ee 
a ae < 


- 


WS be a. Pt } sity. f4¢ 
~ Be Tei if Pi aG * 4 yy - 
A ae ‘ ae Vy 
ig Sok ott RSy ae Pys 

a jmp et aa a 

¢ 4 i cL! hag 

ent soos 

(xt MSE 


m. ae bere 
Yel 


ea Nee cea? apasten? 


eyes Pla COTTE eat ©: Brog 


a pass 


pes traegeh: asviae ii ae 
teal hapa 
“nee asap at PIS hal 
Seat ag hy Bewaes 
ini yrstnty trae 
eo ee 


oR: 


eis? TRE! sored A bate a x98 


Ee on 3 


-adiome of thy en adlel 048 sik 


‘ 5 “} overs Ser ; ie iter} «ft as 
Sat tee aks lara YF 
Trtajaat 


er 


t 


"bore 


$507) seo “rita 


i dee Ebisica 


ase Pa & nfs nee Aion, Fi 


as! ae un ny ai ti 


wane te 


we ST Ele + 

Pphate isc 
<< es € J * - 

ii Pan ao. x Hy a ies 


s r a ' 


J anhalt, = 


wera panicled sapanh K 
reat aerosgse Ry 


’ a> ere 


a 


seahahe 


RNa 
’ irae 4 a 4 ' Wel 


e 


ot elie 


2000 GN, fete RUBS 


(ph iti 


4 
ct vi ait! 


lev 


Seis 


Mats 


fs 


is 3 afi. 


un eat 


; serie rahicyt 4 
GY Test wees hea sigus “i wir 


) Hee 


! 


kok 
ae 


i, 


c oe : a ee 


fast sath atD getslag ats wee RopaF 
nis i es re asf i ‘tr 4 , SHES, 


Coke Vie 


spins ga” astend fagistl) oF¢ tir, © 
hry trae sndeipintnns aA 


. Pr 

ALieeins fiom 
-" “ya ‘ed 

2% i mony, 


poner 


PH pe T ® 


Sa 


an ee ae 


4 é.5 
cbf oP i 


yi 


lg T 


mise? (We? SA, 
ae iianeee 0 Oe 
| oe oF Otel Sxphabatoby feet eu caine FamnirG iaet 


re 


e a) 


“yes, aay yes 
OS at it “er . ear: cas dye 
“ = “iv. ‘ i) ; 


fe" aie dee 


te 


= 


footy 
Wi aciies 


eo cata 


cpiooricass gi ” 


(renee Die 


pte) Pony, hea 


er 


vace yt 


‘oh a thar 6 


uf eateTa rs ot reeey Pi OF 


is 


ails aed i the Tone hGean apaihae 
oa il ete PTT a a hie pan ee cond mp 


| ee aayrmation 4 poem Agr oriebrt 


tei’ teas ieee DO deae 


lipest aestiease ae atti 


ia MATa TSA ile Re brn re 


Hae Vir ANE 
ree eae) aaa i 
‘neikt GAS: sane 2 
a ltt Mansi 
“sige fate Pee 


fey hl GFE 2 ‘(ise Lalaqaers ett. oto bande ‘ 
es Rapadd ADT Hostatltes spelt a acttat 
inge eetuctin bo te dle ol abo > pee, Res Dae 
A feted al witadsitl segy shams 3 LAtAe 
siaioue athe aay gh 1 Ae ee eee 
pei AUS Ses ORR 
iS aee AaGis ae ae hoiuiasay oy 5 
Cc) RRR AS Mae ashy J MWET A Fe 
tase se me a tehat spat gh Ne 
Be Fe Wa MP AA mins pee 
rey pe eget ip ured ~ Stir 7 


jeg ipeviek "Rega Pees Gy 


mus te n! mauler itt 0 SCL AES od aod 
wy olay ede eeay polar ee SED 
Sapa Bs icuniey tshnek atid af 
da a Ye A Bare? 3 
is thi : ‘ pis EE Phat 
Cave Aha Ti. aan mii ok. 
ee a 
joa Haare Yoeeetin a 
eoruped vat oe gucuricd } 
‘epue seundbel Che cue mirtchies OC hankein, - 
hcqrants, Tea arya, , | » Capvaita, ee he 
yeast weeny Mevetitee ta 19R7 att 9F" 


we A. 
Sane 


i | = 
j 


—_ ees | 
yr ay ite 0» yn pad « ay er ape : 


- a, 


eb i Ae paged 1 wa ve g 
* brea td ee ee 


ae a , a 
ae , ’ 


Financial System Review 


Credit in a Tiered Payments System 
Alexandra Lai, Nikil Chande, and Sean O’Connor* 


Figure 1 A Tiered Payments System 
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ost payment, clearing, and settlement sys- 

tems are characterized by some degree of 

tiering. In a tiered system, some of the finan- 

cial institutions participating directly in a 
first-tier network for clearing and settlement (clearing 
agents) operate a second-tier network that provides 
similar services to other institutions (indirect clearers). 
Clearing agents not only provide wholesale clearing 
and settlement services to the indirect clearers partici- 
pating in their second-tier networks, but also compete 
against these same indirect clearers in the provision of 
retail payment services to individuals and businesses. 
This arrangement is illustrated in Figure 1. 


Survey evidence in Canada (Tripartite Study Group 2006) 
indicates that because of the high fixed costs associated 
with operating in the first-tier network, indirect clearers 
prefer to participate in a clearing agent's lower-cost, sec- 
ond-tier network. Clearing agents choose to operate 
second-tier networks to obtain scale economies and ad- 
ditional fee revenue. There are, however, some ques- 
tions about the efficiency of pricing in service markets 
in tiered networks. 


In a tiered payments system, a clearing agent has the 
ability, and may have the incentive, to raise the marginal 
cost for an indirect clearer in order to gain a competitive 
advantage in the market for retail payment services. 
Because of data-processing lags and distribution problems 
in the flow of settlement funds, the process of settling 
payments combines settlement services with credit ser- 
vices to network participants. For example, clearing 
agents provide overdraft credit to indirect clearers. We 
investigate the impact of uncollateralized overdrafts 
provided by a clearing agent in a second-tier system on 
the pricing strategy for its payment services, and on 
equilibria in the wholesale and retail markets. 


If we abstract from inter-network competition to focus 
on within-network competition, the analysis indicates 
that the incentive for the clearing agent to raise the in- 
direct clearer’s costs is mitigated by the credit risk from 
the uncollateralized overdrafts that the clearing agent 
provides to its indirect clearer. In fact, in the model, the 
wholesale service fee charged by the clearing agent is al- 
ways lower when credit risk is a meaningful consider- 
ation. The results also indicate that a clearing agent 
would then alter the price of its retail services to allow 


* This article summarizes Lai, Chande, and O'Connor (2006). 
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its indirect clearer to acquire a greater share of 
the retail service market and higher profits. Fur- 
thermore, with a sufficiently high degree of 
competition in the retail market, customers are 
charged lower service fees by both the clearing 
agent and the indirect clearer. 


Approach to the Analysis 


The analytical approach builds on the existing 
research on the vertical integration of firms in 
wholesale and retail markets and on settlement 
credit. It links and extends these separate bodies 
of literature. 


The literature on vertical integration establishes 
that where there is imperfect competition in 
both upstream and downstream markets 
(Spengler 1950), and even where competition 
is perfect in the downstream retail market 
(Salop 1998), incentives exist for a firm to verti- 
cally integrate the production of complementa- 
ry services in both markets. Vertical integration 
eliminates double markups in the integrated 
firm's retail price and gives the integrated firm 
an opportunity to raise its rival’s costs. Econo- 
mides (1998), for example, demonstrates that 
when the price of upstream (input) services is 
regulated, a vertically integrated firm has an in- 
centive to impose non-price costs on its down- 
stream rivals. In the absence of input-price 
regulation, Bustos and Galetovic (2003) show 
that a vertically integrated firm prefers to in- 
crease a downstream rival's costs through the in- 
put price. 


Similar modelling approaches have been applied 
to securities settlement systems. In particular, 
Holthausen and Tapking (2004) demonstrate 
that a central securities depository (CSD), verti- 
cally integrated with a custodian bank, will raise 
the costs of a rival custodian bank. Rochet 
(2005) shows that a CSD has an incentive to 
vertically integrate with a custodian bank and 
would either refuse to provide a rival bank with 
settlement services or, if regulation prevents ex- 
clusion, would raise the rival’s costs. 


None of this literature models the joint provi- 
sion of settlement services and credit by the ser- 
vice provider, which is the case in a payments 
settlement system. Kahn and Roberds (1998) 
construct a single-network model for banks fac- 
ing uncertain payment inflows and outflows 
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through the period, with final settlement at the 
end on a net basis. In this system, network par- 
ticipants exchange intraday credit bilaterally or 
multilaterally to settle payments but, in doing 
so, also face the prospect of credit default. 


Key Model Features 


By combining the survey information with rele- 
vant studies on vertical integration, tiered sys- 
tems, and settlement credit, we construct a 
model of a vertically integrated bank (the clear- 
ing agent) that competes downstream with a ri- 
val bank (the indirect clearer) in the end-user 
market for retail payment services. The clearing 
agent and the indirect clearer are Cournot com- 
petitors in the market for retail payment servic- 
es,| but the indirect clearer purchases clearing 
and settlement services, and acquires overdraft 
credit, from the clearing agent. The clearing 
agent first chooses a clearing and settlement fee 
to charge the indirect clearer. Then, the clearing 
agent and indirect clearer simultaneously 
choose a desired volume of payment services in 
the end-user market and charge the correspond- 
ing retail service fee. Since each unit of service is 
measured by a payment transaction, and since 
the net value of these transactions is allowed to 
be random, net payment flows and settlement 
overdrafts from the clearing agent to the indirect 
clearer are uncertain at the time of their whole- 
sale and retail pricing decisions. 


Results 


The results are derived from both analytical and 
numerical solutions to the model. The model 
shows that, to maximize expected net worth, 
the clearing agent will take advantage of its up- 
stream position as an essential provider of clear- 
ing and settlement services to raise the indirect 
clearer’s costs relative to its own marginal cost 
of clearing and settling these payments. Conse- 
quently, the indirect clearer offers its services at 
a higher price than those of the clearing agent, 
which enables the clearing agent to attract a 
greater share of the retail market and a relatively 
higher overall profit than the indirect clearer. 
This is the “integration” effect. 


1. Cournot competitors select optimal strategies that 
take account of the rival’s market reaction. 


Credit risk to the clearing agent from the provi- 
sion of overdrafts to its indirect clearer mitigates 
the clearing agent's incentive to raise the indi- 
rect clearer’s costs. A default by the indirect 
clearer on its overdraft credit, resulting from in- 
sufficient profits and available assets, will lower 
the clearing agent's expected net worth. In se- 
lecting its pricing strategy, a forward-looking 
clearing agent will therefore take account of the 
prospect of overdraft credit to the indirect clearer, 
the probability of credit default by the indirect 
clearer, and the possible impact of higher pric- 
ing on the indirect clearer’s default probability. 
The clearing agent must balance its potential 
gains in net worth from vertical integration 
against the potential losses it might incur by in- 
directly increasing its credit risk through its own 
pricing strategy. Therefore, recognizing that a 
decrease in the indirect clearer’s profits implies 
that the indirect clearer is more likely to default, 
the clearing agent lowers its service fee. This is 
the “credit-risk” effect. 


Numerical techniques help to determine 
whether the integration effect or the credit-risk 
effect dominates under different market condi- 
tions. Fora broad range of parameter values, the 
credit-risk effect dominates. Specifically, when 
credit risk is meaningful to the clearing agent, it 
selects a wholesale service fee that is lower than 
the risk-free price. This allows the indirect clear- 
er to acquire market share and earn higher ex- 
pected profits, which lowers the probability of 
default on any overdraft credit that it may incur. 
There is, however, a level of retail competition 
below which the indirect clearer’s profits are 
sufficiently high (with greater market power) 
that it can easily repay the settlement overdrafts 
provided by the clearing agent. Below this criti- 
cal level of retail competition, credit risk is no 
longer a meaningful concern to the clearing 
agent, which allows the agent to charge a higher 
wholesale service fee. But the range of parame- 
ter values for which the integration effect domi- 
nates the credit-risk effect is very small. The 
presence of credit risk generally results in the 
clearing agent lowering its wholesale service fee 
relative to the risk-free case. 


In addition to lowering its wholesale service fee 
when faced with sufficient credit risk, the clear- 
ing agent also selects a retail service price that 

lowers its own volume of retail payments. This 
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pricing strategy allows the indirect clearer to 
raise the volume of its retail payments. Despite 
the loss of retail market share and a lower 
wholesale service fee, the clearing agent earns 
higher expected profits from combining clear- 
ing and settlement services with overdraft cred- 
it. The indirect clearer also earns higher profits, 
except where the degree of competition be- 
tween the indirect clearer and the clearing agent 
is so low that the credit risk imposed on the 
clearing agent is insufficient to encourage the 
agent to lower its fee. 


While the price of retail payment services 
charged by the indirect clearer is always lower in 
the presence of sufficient credit risk, the clearing 
agent's price is lower only when there is a high 
degree of competition between the two. In oth- 
er words, significant competition is required for 
credit risk to lower the clearing agent's fee for re- 
tail payment services and, thus, make consum- 
ers unambiguously better off. 


Conclusion 


In a tiered payments system, a clearing agent 
provides its indirect clearer with an essential in- 
put (clearing and settlement services), but may 
also compete against the indirect clearer in the 
retail market for payment services. In the styl- 
ized model developed for this analysis, the 
clearing agent could take advantage of its posi- 
tion as operator of the second-tier network by 
strategically pricing its wholesale clearing fee so 
as to raise its rival’s costs. But when the credit 
effect dominates, the clearing agent's incentive 
to raise the indirect clearer’s costs is mitigated 
by the provision of overdraft settlement loans to 
the indirect clearer. 


When clearing agents provide uncollateralized 
overdraft credit to indirect clearers and credit 
risk is significant, wholesale service fees are gen- 
erally lower and the market for retail payment 
services can be more competitive. Furthermore, 
when there is a high degree of competition 
between clearing agents and indirect clearers, 

a tiered arrangement with credit is welfare- 
superior, from a consumer-price perspective, to 
one without credit and meaningful credit risk. 
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Using No-Arbitrage Models to Predict 


Exchange Rates 


Antonio Diez de los Rios 


xchange rate predictions have many 

important applications. Risk managers 

use exchange rate predictions when 

deciding if (and when) to hedge cur- 
rency movements. Portfolio managers use 
exchange rate predictions to obtain expected 
returns on foreign assets. Academics test their 
models of exchange rate determination on the 
basis of their ability to predict exchange rate 
movements. 


Central bankers are also interested in having ac- 
curate models of exchange rate determination. 
For example, it is important to understand the 
forces that are driving currency movements, be- 
cause different causes will have different impli- 
cations for the economy. Ultimately, they may 
even require a different monetary policy re- 
sponse (Bailliu and King 2005; Ragan 2005). 
An assessment of international financial market 
stability and contagion also depends on the 
ability to understand large movements in cur- 
rency markets. ! 


Predicting currency movements is, however, a 
difficult task. Despite the large body of research 
on exchange rate modelling, a key stylized fact 
in international finance is that the best predic- 
tion for tomorrow's exchange rate is today’ s rate 
(known as the “random-walk forecast”).* This 
result was first discovered by Meese and Rogoff 
(1983a, b) and, even 25 years later, few models 
can do better than this one.° A related result, 
also found in the literature starting in the early 
1980s, is that the forward rate does not provide 
the best prediction for tomorrow’s exchange 


1. See Berg, Borensztein, and Pattillo (2004) fora 
review on early-warning systems for currency crises. 

2. Similarly, the best prediction at the one-month or 
one-year horizon is also today’s exchange rate. 

3. See Bailliu and King (2005) for a review of these suc- 
cessful models (including the Bank of Canada’s 
Exchange Rate Equation). 


rate.* Thus, Clarida et al. (2003) note that 
“from the early 1980s onwards, exchange rate 
forecasting in general came increasingly to be 
seen as a hazardous occupation, and this re- 
mains largely the case.” 


This article summarizes a working paper (Diez 
de los Rios 2006) that proposes an arbitrage- 
free model of the joint behaviour of interest 
rates and exchange rates that provides exchange 
rate forecasts with improved predictive power 
when compared with the current set of foreign 
exchange rate models that do not impose these 
no-arbitrage restrictions. 


No Arbitrage 


It is hard to believe that exchange rates move in- 
dependently of, for example, interest rates. The 
reason for such a skeptical statement is the con- 
cept of arbitrage in financial markets. If the pric- 
es of two related securities differ by a great 
amount, then an investor will have an incentive 
to buy the undervalued asset and sell the over- 
valued one to make a profit.” Thus, in an effi- 
cient market, arbitrage ensures that the prices of 
both assets do not move independently. For ex- 
ample, spot, forward, and Eurocurrency interest 
rates are mutually dependent through the famil- 
iar covered interest parity condition.° 


4. Finance theory suggests that a risk-neutral investor 
should be indifferent between buying a one-month 
forward contract for a foreign currency or waiting one 
month and buying the currency directly in the spot 
market. This theory, known as “uncovered interest 
rate parity,” implies that the best prediction for the 
future exchange rate is its forward counterpart (see 
Hansen and Hodrick 1980). 

5. The technical definition of the absence of arbitrage 
states that it is impossible to obtain a portfolio that 
might provide a positive payoff (and never incur 
losses) without cost (see Cochrane 2001). 

6. See Mark (2001) for more details on the covered 
interest parity condition. 
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A similar argument applies to domestic and for- 
eign bonds. These assets are essentially imper- 
fect substitutes with different levels of exchange 
rate risk. For instance, a Canadian investor who 
buys a one-year bond in the United Kingdom 
will know how many pounds sterling he will get 
in the future, but not how many Canadian dol- 
lars. Therefore, a Canadian investor will de- 
mand compensation for bearing the exchange 
rate risk. In other words, he will expect compen- 
sation for holding an asset that, from his point 
of view, is not perfectly risk free. If the rate of re- 
turn (in Canadian dollars) of this British bond 
does not reflect this compensation, then the 
prices of British and Canadian bonds, as well as 
the bilateral exchange rate, should adjust until 
any arbitrage opportunities disappear. There- 
fore, the absence of arbitrage opportunities 
links the way in which interest rates and ex- 
change rates can move over time.’ 


Overall, these so-called “no-arbitrage restric- 
tions” provide useful information on how to 
model exchange rate movements and, therefore, 
how to improve exchange rate predictions.® 


Model and Methodology 


Motivated by the above arguments, Diez de los 
Rios (2006) uses a two-country affine term- 
structure model? to predict currency move- 
ments. The model leverages the no-arbitrage re- 
lationship between interest rates and exchange 
rates, itself a generalized version of the covered 
interest rate parity relation described above. In 
this model, the yield curve and the expected rate 
of depreciation of a currency are functions of 
the same set of state variables: domestic and for- 
eign short-term interest rates. 


The model is estimated for two different curren- 
cy pairs: U.S. dollar-pound sterling and U.S. 
dollar—Canadian dollar. The dataset consists of 


7. The absence of arbitrage opportunities will not only 
restrict the way in which interest rates and exchange 
rates move, but will also restrict how interest rates at 
different maturities move together. 

8. In fact, there is empirical evidence that one can also 
improve interest rate predictions if such no-arbitrage 
restrictions are exploited (Duffee 2002; Ang and 
Piazzesi 2003). 

9. Fora review of affine term-structure models and their 
applications, see Piazzesi (2003). 
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monthly rates of depreciation!® of these two 
currency pairs over the period January 1976 to 
December 2004, along with monthly observa- 
tions of the corresponding U.S., British, and 
Canadian Eurocurrency interest rates for matu- 
rities of one, three, six, and twelve months. 
These Eurocurrency deposits are essentially 
zero-coupon bonds whose payoffs at maturity 
are the principal plus the interest payment. 


The estimations are carried out using data over 
the period January 1976 to December 1997 in 
order to reserve the last seven years for an out-of- 
sample forecasting exercise. The exchange rate 
forecasts, in particular, are computed according to 
a recursive procedure: at each month t, the model 
is re-estimated using data up to and including 
that month, and then forecasts of the spot ex- 
change rate, up to one year ahead, are obtained. 


A “horse race” is conducted between the fore- 
casts obtained using this no-arbitrage model 
and those generated by three alternative bench- 
marks: a random walk, a vector autoregression 
on the forward premiums and the rate of depre- 
ciation, and the forward-premium regression. A 
comparison of the author's forecasts with those 
produced by the random-walk model is moti- 
vated by the fact that the random-walk model is 
considered to be the usual metric by which to 
evaluate exchange rate forecasts since the origi- 
nal work of Meese and Rogoff (1983a, b). How- 
ever, Clarida and Taylor (1997) show that if one 
uses a vector autoregression (VAR) on the for- 
ward premiums and the rate of depreciation, it 
is possible to obtain out-of-sample forecasts of 
spot exchange rates that beat the random-walk 
model. Therefore, a VAR model is also included 
as a second benchmark. Finally, and for com- 
pleteness, the author also includes the forecasts 
produced by a standard ordinary least-squares 
regression of the rate of depreciation onto a 
constant and the lagged forward premium (the 
forward-premium regression). 


The forecasts produced by the term-structure 
model, as well as those of the three competing 
models, are evaluated in terms of two widely 
used criteria: the root-mean-square error (RMSE) 
and the mean-absolute error (MAE). The smaller 
these criteria are, the better the performance of 
the model. 


10. Note that a negative rate of depreciation would imply 
an appreciation in the currency. 


Results 


The author finds that using no-arbitrage restric- 
tions reduces, for example, the RMSE in fore- 
casting the spot U.S. dollar-pound sterling rate 
by about 35 per cent at the one-year forecast 
horizon relative to the VAR approach, and by 
about 15 per cent for the U.S. dollar-Canadian 
dollar rate. The gains from using a VAR model 
over a random-walk model are negligible. For 
example, the gain at the one-year horizon for 
the U.S. dollar-pound sterling pair is only 

2.4 per cent (versus the 40 per cent reported by 
Clarida and Taylor 1997). Similar results are ob- 
tained when using the MAE criteria. 


Conclusions 


Overall, these results support the use of no- 
arbitrage methods to generate more accurate 
exchange rate predictions. The success of this 
approach provides indirect support for the as- 
sumption that markets are efficient, since it is 
based on a generalization of covered interest 
rate parity. Still, more work can be done in this 
direction. The predictions in these models are 
based exclusively on the information contained 
in interest rates, while one would also like to 
use the information contained in other macro- 
economic variables (such as output growth, 
inflation, or even commodity prices) to obtain 
even better predictions. Developing a no-arbi- 
trage model of the joint behaviour of macroeco- 
nomic variables, interest rates, and exchange 
rates that, at the same time, is able to deliver 
good exchange rate forecasts is a new challenge 
that is left for further research. 
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